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Ottawa, Slat Deoember, 1888, 

To the Hon. Thos. Whits, 

Minister of the Interior, 
Ottawa. 

SiE,-^The oostomarr annual snmmary report on the progress of the work of th^ 
C^eologioal and Natural Sistory Branch of the Department of the Interior is sak> 
mitted herewith. 

It will be found somewhat to exceed in length previoos summary reports, but 
with a view to meeting the demand for early publication of results it is deemed 
advisable to incorporate the main outlines of these in so far as they relate to minin^p 
and other industries and also as regards the case of explorations, the final results of 
which cannot be published in a satisfiictory form before the completion of further field 
work. 

It will be observed that during the past season the field work was in progress in 
eleven districts, and that in some of these in addition to the work by the head 
of the party independent work was simultaneously in progress by one or more assi»> 
tants. 

Bspecial thanks are due from the Survey to Xr. Joseph Wrigley, Ohief Oom- 
missioner of the Hudson Bay Company, for letters to the officers at the various poela 
visited by the parties working in the region north of Lake Superior and around 
Hudson Bay, and also to the offioera themselves for their uniform Kindness and valii- 
abie assistance in various ways. 

On the 9th of February I left Ottawa for Bngland to superintend the unpacking' 
and arrangement of the collections sent to illustrate the mineral, v^getaole and 
animal resources of the Dominion at the Oolonial and Indian Bxhibition. I arrived 
in London on the 22nd of February, and a few weeks later I was joined by my col- 
leagues, Messrs. Macoun, Adams and Willimott. 

In reference to some of the practical results which may be expected, or have 
already arisen from the work of the Exhibition, the following facts may be men- 
tioned : — 

P/umfta^o--Bt)quiries were constantly being made about this mineral by pet^ 
sons from various parts of the United Kingdom, as well as from the continent Thaiy 
were referred to the various exhibitors, whose addresses were given them. 

Mica. — A number of enquiries as above. 

Soapst(me.^Two or three gentlemen who are very anxious to find localitiea 
from which they can get continuous supplies of good soapstone were given samples 
of ours, which gave such satisfaction tb&t one gentleman ordered five tons to mi^ 
further trials, and they have all promised to report on the qualities of the samplea 
supplied them, and will state in what essential the stone is deficient The precisa 
article required by the trade will thus be ascertained, and a considerable business ia 
this material will, in all probability, be developed. 

Ajri>estU8. — ^There was a fine exhibit of this mineral ; much attention was attracted 
by it, and many enquiries made concerning it Several asbestos properties were 
sold as a result of the information given. These various refractory minerals 
attracted especial attention. 

Chrome Iron Ore, — Samples of several of the specimens exhibited were sent io 
large consumers for examination. It was found that some would sell for about £d 
atg. a ton in Glasgow, while others which were not sufficiently rich to pay for 



exportation might be made so by a proeesB of careful eelectioiiy or by the ore improv- 
ing in depth. Now that the Bastern Townships have p^reatly increased railroad 
fSMsilities and it being ascertained that this mineral will bring remunerative prices, it 
will doubtless ere long be largely exported. 

The gold and silver ores of British Oolnmbia, Ontario, Nova Scotia and Quebec 
also attracted much attention. As a result of the exhibition several mines have been 
sold, and preparations are being made for working others. Beports from the Port 
Arthur district show that a direct impetus has been given to gold and silver mining 
in that district by the Exhibition. 

In this connection another very valuable result of the Exhibition is that some 
firms in England have made arrangements to purchase and ooncentiate the tailings 
of the principal Nova Scotia gold mines, shipping the concentrate to England for 
treatment. This is also a benefit to England, as this kind of work has heretofore 
been carried on almost entirelv in Germany. 

Iron Oret.^The Iron and Steel Institute made a careful examination of the 
▼arious iron ores and coals of the colonies and India represented in the Exhibition 
and issued a report on their iron-making resources. Out of a total of 137 pages no 
lees than 69 or onehalf of the whole was devoted to Canada, and much attention was 
in this way drawn to our iron ores which were very highly spoken of. '' It requires," 
the report says, *' no great degree of prophetic instinct to see that before long 
Oanada, India, New South Wales, New Zealand, and Queensland are destined to 
become in a greater or less decree friendly rivals with us in competing for their 
own and neigh boring markets. The members of the Institute subsequently, after 
tiie reading of the report, visited the Exhibition and examined the ores and fuels. 
The ores from British Columbia, which are in proximity to coal, have been the espe> 
'<sial objects of enquiry, and it is stated that large works for the production of iron 
and steel will shortly be erected in that province. 

A mining engineer called and askea to see our samples of these oreSi as he was 
about to leave for British Columbia to erect iron works, &e., to cost some three 
million dollars. 

Mangdne&e, — Many enquires were made about this mineral, and the addresses 
of the producers in Canada were given. 

Petroleum. — Experts who were found to be much prejudiced against Canadian 
oil say that the samples shown them were as good as could be desired and quite free 
from bad smell. The Exhibition will, no doubt, help to remove this prejudice. 

OcAres.— Samples were sent by request to various large consumers who will 
examine them and report on the prices tney would bring in the English market. 

Slate. — Bocklana slate and slate manufactures were ve^ highly commended, 
*and said to compare very favorably with the best qualities of Welsh and Scotch slate. 

Bocks. — ^There were many enquires about Canadian granites and marbles. The 
-red granites and the grey Amnrior marbles were much admired ; and it is expected 
that Dusiness will be done in New Brunswick granite. 

AgateSf dee. — Enquiries have also been mide by several firms who manufacture 

a ate goods, respecting the agates from Nova Scotia and Lake Superior. The 
dresses of persons who could supply them were given. The Huronian red jasper 
oonglomerate also attracted much attention and enquiry. 

Fhosphaie. — ^The attention directed to this mineral by the fine specimens 
exhibited — the only ones in the Exhibition— has given an impetus to this mdustry, 
and resulted in the sale of several properties 

BeporiSi dee. — The special Descriptive Catalogue of the Economic Minerals of 
Canada, already referred to, was widely distributed at the Exhibition. Detailed 
articles on the mineral wealth of the Dominion appeared in many of the principal 
papers and magazines. Lectures were given in the conference room on the natural 
resources of the Dominion, both mineral, vegetable and animal, while during the 
whole period of the Exhibition either Professor Macoun, Mr. Adams, Mr. Willimott 
or I was in attendance to answer the many enquiries which were daily being made 
respecting the climate, tlie geography, the geology and the natural productions of 
'the country. 



My best thanks are dae to my oolleagaes above named for tbeir hearty and 
:cealou8 oo-operation and valuable assistaQoe in the work above referred to, and ia 
4irranging the lar^e quantity of material which had to be dealt with» in suoh a manner 
as to make a succeKst'ul aod attractive display of the varied resources of the Dominion* 

After the cloi^o of the Bzhibition, on the lUth of November, — except a few speci- 
mend that hud to bo returned to their respective owners— the whole of the minerals 
and some of the natural history specimens were packed up, to be made over to the 
authorities who represent the interests of the proposed Imperial and Colonial InsH- 
tnte. The valuable collection of birds and other animals, purchased or supplied from 
the Museum collection, were all carefully packed to be returned to Ottawa, whero 
they will be properly cared for, and be available for futare exhibitions. 

Daring my absence la England in connection with the Colonial and Indiaa 
Exhibition, from the 9th of February to the 2;2nd of December, Dr. 6. M. Dawsoa 
*hBa superintended the work of the survey as Acting Director, and his time was so 
fully occupied in attending to the shipment of the mineral exhibits, in work connected 
with the preparation of the special catalogue, printed subsequently under my superin- 
tendence in lx)ndon, in editing the annual volume of Survey Boports, in cooipleting 
and publishing his own report on a portion of the Bocky Mountains, in mi^nfl^ 
{preliminary arrangements connected with the collection and compilation of minerd 
and mining statistics, and in the general routine and office duties, that he found it 
impossible to undertake any work in the field. I wish hero to record my high 
appreciation of the very able and efficient manner in which Dr, Dawson has per- 
foimed all the work above referred to. 

The collection of insects purchased frcm Captain G. Geddes last year, has, durinj^ 
the present year, been put into a complete state of arrangement by Captain GMdes. 
Special acknowledgment is due, in uds connection, to Mr. James Fletcher, for hia 
services in checking over and verifying the nomenclature of the entire coUectioo, 
an operation requiring much labour and time. An important addition has beeu 
made to the Museum by the purchase of the ethnological collection of Mr. Francois 
Meroier, a collection ot representative character, gathered by him in the course c^ 
a number of years' residence on the Yukon Biver. The Museum now contains a good 
•typical collection of the arts and manufactures of the tribes of the west coast, firona 
Yanoouver Island to the Arctic Ocean. 

The title of the detailed report of the Survey has, in the last issue, been changel 
irom that of ^< Beport of Progress" to '' Annual Beport," and this issue has been nuule 
the first volume of a new series which it is intended to continue \m the same form. 
A certain number of copies of each local report has been printed separately, and^ 
•though involving more labor in regard to distribution, and some additional expense^ 
the plan has already proved to have many advantages, particularly in enabling the 
public to obtain, at a nominal cost, the information respecting any particular district. 

The requirements of the Survey, in respect to increased museum and office 
4iccommodation, become each year more pressing, and the cramped condition and 
limited accommodation afforded by the building at present occupied is now such as, 
in some instances, to seriously embarrass the work in progress. It is respectfully 
aubmitted that an office of such capacity is required as would enable the apportioning 
of a separate room to each officer entrusted with the work in a particular district, 
^while the museum building should have a character more proportionate to the vidua 
of the oollectionp, and more creditable to the Dominion. Several plans have been 
suggested by which the requisite additional accommodation could be secured at a 
comparatively small outlay, and I venture to hope that the matter will shortly 
Teceive the favorable consideration of the Government. 



In British Columbia the exploration of the most important area of the 
-Oariboo gold-bearing district was continued by Mr. A. Bowman, the Government 
of British Columbia contributing, as before, towards the expense of this work, which 
involves the mapping of a very rough district, in addition to its geological explora- 
tion. It is anticipated that a map and report on this district will be ready for 
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publication next spriDg. Mr. Bowman gives the following details respecting the- 
work aooomplishea : — 

** In oontinuation of the work of 1885 in Oariboo district, I lefl Victoria 23rd 
Jnne, accompanied by Mr. James McB^oy as geographical assistant ; procured pack^ 
smimals, supplies, and four additional men at the 150 Mile House, all in Cariboo 
district; and on Siaturdaj, the 3rd July, started into the field. 

'* Our equipment this year was suited to exploration in the mountainous parts, 
away from the waggon road and trails ordinarily travelled. 

*'The field covered was, in general, the same as last year, the mining 
region embraced between latitude 52'' 40' and ^'a"* 40' N.,and lonccitude 121'' to 122^ W., 
Imt the work differed somewhat in character, as well as in method of ezeoutioo. Last 
year the reads and trails were measored ; a waggon was u^ed as a base of sup- 
plies in connection with three or four pack animals; the centrally situated moun- 
tains were occupied as triangulation stations, and geological and mining featured 
were subordinated to geography. This year I was able to entrust most of the 
ffecgraphical work to Mr. McBvoy. Although oar parties were eqaipped to movo 
independently of each other we generally worked together, or near each other, and my 
attention to the geographical work was only directed to its ii^eneral progress and 
final completion in coLnection with my own investigations. From this would bo 
excepted, however, those parts of the country visited exclusively by my party, and 
ail the details of the geological work to be fitted into the map. 

*' The Goose Creek mountains, and the Selkirk range, where there are no trails^ 
were traversed with shoulder packs, relying on the rifie, to a considerable extent, for 
supplies. A micrometer measurement of the great Quesnel Lake was carried out 
with the aid of a large Chinese boat and an Indian canoe. Bear and Swamp 
Siver mountains and the Dragon Creek mountains were ascended with a single pack 
borse, relying on the axe for progress in lieu of a trail. 

" The geographical work was completed by occupying with the transit all the 
necessary ootlying stations, and by measuring with the steel tape two independent 
base lines approximately fifty miles apart, situated rcHpectively on Saowshoe Plateau 
and at Quesnel Mouth, ^hich will be used as the foundation of the whole of the work. 

** In the geological work pursued by myself while thus completing our map, it 
was the distributiou of the rocks and the mining fcaturcB of the country that governed, 
not only my own movement, bat the movements of both parties. A section was made 
from the limestone rocks of Beaver Lake, through the gold bearing series, to the 
northern Selkirk^ or Inner Cariboo watershed, between Mitchell's Lake and Canoe 
Biver, near Albrcda Lake. Subsequently the cherty rooks of Bear £iver, which 
occupy a prominent position in Cariboo, were intersected at various points, and in 
different directions. Quartz ledges, adjacent to the rich placers heretofore mined,, 
were everywhere noted, examined, and sampled for assay. 

" As results of the season's work, I may mention the discovery of abundant 
evidence of the continnousnes9, permanence and richness of quartz ledges of Cariboo, 
and of fossils in the gold bearing region, which determine its age and position in tho^ 
geological scale. 

•< The slates are of paltcczoic age, and not improbably identical with those of 
Anderson Biver and Boston Bar, on the lower Frazcr, associated with the first gold 
mining in British Columbia, accordingly much older than the auriferous rocks in 
California, as determined. On the other hand I found near Quesnel Forks very good 
placer diggings, the gold of which is derived from rooks containing f ossils ot the- 
< Shasta Group ' of the Cretaceous, 

" The time occupied in field work was from June 23rd to November 6th, four 
and a half months." * 

Cost of field work, 93,T33.45. 

In 1886 Mr, E. G. MeConnell had been occupied in geologically exploring the 
Socky Mountains to the north of the line of the Canadian Pacific railway, and it 
became obvious as the result of this work and that carried on by Dr. Dawson in other 
jMtftfi of the mountains, that a carefully examined section aorobs the entire width or 



4be nmge at some ohoflon part was neoessary as a olae to its intricate stmottire. Mr* 
McOonnell, who was instraoted to ondertake the ezaminatioDy reports as follows on 
it:— 

'' The principal object of the season's work was to obtain a more detailed section^ 
across the main fiooky Mountain range than the hasty exploratory work heretofore 
done has afforded ; as it was considered that the knowledge thus obtained would* 
greatly ikoilitate operations in more remote regions where Uie shortness and uncei^ 
tain character of the season, combined with the difficulties in travellings due to trails 
encumbered with wind- fall and crossed every few miles by swift mountain streams,, 
'vrhioh even near their source are often well-nigh impassable, render the prosecution 
of geological work both tedious and expensive. The country in the vicmity of the 
Canadian Pacific Bailway was selected as the best adapted to the purpose in view, bb, 
to its greater accessibility, it adds the further advantage of being more accurately 
mrveyed than any other part of the range. Work was commenced on the 24th of 
Hay, at the Gap of the Bow, and during the course of the summer all the subordinate 
langes lyiug between that point and Grolden City were ascended and examined ; 
involving altogether climbing to the extent of over 200,000 feet. In October th» 
^veather having become too severe for further work in the mountains a short time 
^was devoted to the examination of the Cretaceous rocks of the eastern foot-hills in th» 
vioinity of the Bow Biver. In addition to the stratigraphical work accomplished, a 
xinmbco* of sketches and cioss bearings were taken from the summits of most of the 
mountains asceoded, which will add considerably to our knowledge of the topography 
of the region, and a large finite of fossils was collected from the various formations 
represented in the rauge. The results of the exploration have not been worked up 
yet, and cannot therefore bo given in detail, but the following general statements 
liUky not be uninteresting. 

** The Bocky Mountains are mainly composed of strata ranging in age fron^ 
Middle CSambrian to Lower Carboniferous. Along the line examined this series has 
a minimum thickness of 20,<>'00 feet, and is apparently conformable throughout, 
althongh in other parts of the range distinct unconformities have been detected both 
by Dr. Dawson and Dr. Hector, and that deposition was not continuous throughout 
the entire period is shown by the fact that in the eastern part of the range the 
Silurian is scarcely represented, although it becomes of considerable importance on 
approaching the Columbia. East of the main divide the Lower Carboniferous is over- 
laid in places by beds of Lower Cretaceons age, and here again, althongh the two for- 
mations differ so widely in respect to age, one overlies the other without any per- 
ceptible break, and the separation of one from the other is rendered more difficult by 
the fact that the upper beds of the Carboniferous are lithologically almost precisely 
similar to those of the Cretaceous. Were it not for fossil evidence, one would 
naturally suppose that a single formation was being dealt with. This great series of 
conformable strata shows that prior to the last great upheaval which gave the range 
its present form, the region was subjected to little distnrbanoe and no folding or 
emmpling of the rocks to any appreciable extent had been produced. This fact is 
also farther evidenced by the prevalence of one dominant type of structure* From the 
AXIS of the range to the eastern edge, the beds nearly everywhere dip regularly and 
nsnally at high angles in towards the centre. This uniformity in dip is produced 
by a series ofgreat fractures accompanied by displacements of many thousands effect 
which have had the effect of causing the same beds to be repeated at least seven 
times. These &ults are of great length and run in approximately parallel lines, and 
aa soon as or before one dies out it is replaced by another a few miles distant which- 
oontinnes on in nearly the same direction. The range is bounded on the east by a 
dislocation of snob magnitude that few occurrences of a similar character elsewhere 
oan bear connparison with it, and which has affected all the formations intervening 
between the Upper Cambrian and Middle Cretaceous. The Cambrian limestones have- 
been thrust forward for miles along the line of this fault and now overlie in a nearly 
horisontal position the black shales of the Cretaceous. West of the axis, only one fault 
has been clearly made out, but the beds have been so disturbed and altered by an in* 
trosion of igneous rock near the line of section that the structure there becomes more 
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difficalt to QoraveL All the evideoca collected, howeirer, goes to ekow tkat west of* 
the iizts oyer-tarned fold^ and not ftalts play the meet importaot |>art. An interest- 
10 g feature of this range and one whioh places it in rather an anomaloas posttion 
amoog monntain chains i^ the fiu^t that along the watershed range, and for several 
miles on either side of it, the beds, altboogh folded to some extent^ are less dtstarbed 
than in any other part^ and in no place examined has denudation yet nncovered a 
granitic asds. 

'' In this region no mining of any importance has been attempted during tho 

Kt season, with the exception of that done at OttertMl Creek, hot prospecting has 
n actively engaged in, and a number of more or less important mineral deposits 
have been discoverod. It may be worth while mentioning in this connection that 
the Cambrian and Gambro-Silnrian limestone and schists which cover most of thft 
country between Silver City and the Columbil^ are almost evervwhere metalliferoosy 
and few mountains have been prospected in this district which have not yielded oroa 
•of some kind. 

•< In the Ottertail district the Ottertail Crold and Silver Mining Companv have 
worked three claims during the season. One of these the " Louis** claim, is situated 
directly under the railway track, about one and a quarter miles esst of the Ottertail 
station ; the other two are on the east side of the creek, about a mile and a half up 
the stream from the railroad crossing. A good road has been constructed from the 
railroad to the mines and ample preuarations made for effectively handling the ore. 
A little fiuiher up the Ottertail is joined from the south by the Wetfeet Creek on 
which is situated the ** Copper Bonanza,** one of the best veins in the district. A large 
number of other claims have been etakiKl out, one company alone owning over twenty 
within a circuit of a few miles, but with the exception of those mentioned above none 
are being worked at present. The uncertain state of the mining laws and the extra 
expense acd trouble necessitated bv having to register both with the Dominion and 
British Columbia governments, is largely responsible for this state of afflairs. The 
ore in this locality is an argentiferous galena associated with some copper, sine and 
traces of gold, and occurs in small quarts or caloite veins, running parallel or nearly 
so to the strike of the calcareous schists, shales and limestones, which form the 
country rock of the district. The veins are small, seldom exceeding eighteen inches 
in thickness, but are reported to contain a high percentage of silver. A stamp-mile 
has been put up near the C. P. R crossing of the Ottertail by the " Bocky Moun- 
tains* Mining and Ore Beduotion Company," and the ore from the different mines is 
now crushea and concentrated before shipment. 

'*Near Field Meesrs, Coffman & Weitman have opened up the '* Monarch** and 
''Cornouoopia*' claims in Mount Stephen, and the former especially now presents a 
very favorable appearance, showing over six feet of solid galena. The ore there is 
deposited in what miners call a '* Uanketlode,** and appears to impregnate a aooe of 
interbedded calcareous rocks. It has been traced along the face of the mountain for 
several 'hundred yards, and since I was there Mr. Pattee, of Carleton Place, by blast- 
ing out a trail around an almost vertical cliff, has been enabled to explore it still 
farther and reports the discoverv of a deposit nine feet thick. The galena is low- 
grade in silver, containing only from 4 to 11 oa. to the ton (See assayii 19-22, part W. 
Annnal Report of the Geological Survey for 1885), but possesses compensating ad- 
vantages in the extant of the deposit, the easy and comparatively inexpensive manner 
in which it can be worked, and in its proximity to a railway station. 

''A vein of oalcite flecked through with grains of cinnabar is being opened near 
Golden City, and is interesting as being the only deposit of the kind known in the 
entire region." 

Cost of exploration 91.094.17. 

Mr. J. B Tyrrell, assisted by Mr. D. B. Dowling, was occupied during the entire 

summer in completing the geological exploration and examination of the country 

between the Bow and the North Saskatchewan Biver, east of the 115th meridian. 

A report and map of this district will be prepared during the present winter. Mr. 

*Tyrrell furnishes the following summary of the work accomplished :— > 

" Accompanied by Mr. D. & Dowling, I left OtUwa on the 10th of May and 
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proceeded at onoo to Calgary where oar horses had been left in the antamn of 18S5w 
Mavint^ there obtained mon and the necessary supplies, we started eabtward to tba 
Xiord Lome Crossing of the Bod Deer River where oar sarvey began. 

'^ Following the trail which Lord Lome hod marked oat in the sammer of 1881» 
we crossed Ball Pound and Berry Creeks and traversing a stretch of flat ' alkaline* 
<x>antry reached Soanding Creek. We there left the trail and followed the creek in 
Its winding coarse for one hundred and twenty miles till it reaches Soanding Lake^ 
lying in the middle of the Neutral Hills. Leaving this lake and crossing the hills m 
a westerly direction we reached Nose Creek, which we followed northward to its 
<x>nflQence with the Battle Biver, a little above the crossing of the Fort Pitt and 
Soanding Lake trail. The next few weeks were spent in examining the valleys 
throuj^h which streams run down into Battle Blver from the north, working firom. 
^ast to west in order to be able to reach Edmonton aboat the middle of July. 

" During this time we were able to define with a fair degree of accuracy the 
4[iorthem extension of the low anticlinals, which had already been noted by Ifr. 
HcConnel in the region to the soath, as bringing the sandstones and clays of lb* 
ibelly Biver series to the sqrfiM^e from nnder the shales of the Pierre group » 

*' At Edmonton I secured a boat and in it made a traverse of the Saskatchewan 
418 far east as Fort Pitt, while Mr. Dowling went round by the north trail with the 
iiorses and waggons, at the same time making an odometer sarvey of the line of travel 
and as mnob of the surrounding country as the time at his disposal would permit. 
Turning west from Fort Pitt we followed in saccession the Vermillion Biver, and 
•other streams flowing north into the Saskatchewan, till we again reach Edmonton. 
thoA completing oar preliminary examination of the district lying bouth of the 
North Saskatchewan and between the fourth principal meridian and the Edmonton* 
Calgary trail. 

*' Our attention was then turned to the country lying to the west of this trail. 
We proceeded overland to Bock Mountain House where we constructed a boat, and 
eending the teams back as they had come, I descended the river to fldmonton, making 
a geological examination of its banks, and a track-survey of those parts which had 
not yet been surveyed. Afterwards we went south* west to Pigeon Lake, made an 
examination ef Battle Lake and the upper portion of Battle Biver, thence went west 
to Gall and Buck Lakes, the Blind Man, Medicine and Wolf Bivers, returning to Oal> 
gary on the eighteenth of November, when our horses were sent out to be herded 
end our oatfit left in store for the winter. 

^' During the course of the season special attention was paid to the occurrenee of 
the different coal seams throughout the district, they having been found to anderlie 
a very much larger extent of country than coaid have been thought at all probeUe. 

** The ' Big Coal Seam * on the Saskatchewan, for instance, was found to be on 
the continuation of a coal horiaon stretching north-westward from Knee Hill Creek 
and the Bed Deer Biver, underlying country which is at present completely graae* 
covered, and shows no external evidence of coal anywhere in tbe vicinity. Along 
the above mentioned river this seam has been burned in a number of places, and the 
ashes which were collected at the foot of the bank have been assayed by Prof. 
•Chapman, of Toronto, who finds that they contain small quantities of both gold 
and silver. 

** Besides matters of strictly geological interest, the character of the differeet 
fioils have been noted, as well as the amount and character of the grass or timbar 
growing thereon, so that it will now be possible to bring oat a m%p showing the limtte 
of the prairie and wooded countries, with notes oti the nature of the underlying soil. 
•Oarefui barometric readings have also been taken at nameroas points throughoat the 
area examined, in order to lay down on this map contour lines, sufficiently close le 
ehow at least the general slopes ol the country. 

^' A number of fossil remidns, both of plants and animals, were collected daruur 
the season, while Mr. Dowling devoted time to the collection and preservation ot 
4>bject8 of natural history, of wluoh mention is made on a saooeeding page.** 
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Daring the seawn forty-three pbotoflrraphs were taken, iUostratiDg the oharaoter 
eifthe eoantry. Field work ended on the 18th November, when the party reached 
CSalffarv* 

Expenditure, $3,604.15. 

Mr. A. G. Lawson, amisted by Mr. W. H. Smith, was engaged in the geological 
wrvev of the country to the ea^t of the Lake of the Woods, the work being devotod 
principally to the mapping of the sheet which incladeb Raioy Lake and its vicinity^ 
fmt covering also portions of adjacent territory and certain connecting lines which 
wme lonnd necessary in order to complete the geological and topographical' 
information. 

Mr. Lawson left Ottawa for field work on the 15th of Jane and retamed from 
tbe field on the 12th of October. As the work of another season will be required to- 
Qomplete the information for the Bainy Lake sheet, Mr. LawRon has prepared a> 
rpnopsis of the geological results so far arrived at in some detail, as follows : — 

^ The season's operations were begun at Wabigoon, where Mr. Smith was 
infitmoted to carry through a micrometer and compass survey from a fixed point on 
ihe Canadian Pacific Bailway to Rainy Lake by way of the Manitou canoe route to 
Qoonect with the system of township surveys on the Bainy Biver. The west side of 
the Iak<*B on this route was mapped in detail as far as the middle of Manitou Lake, 
fram which point onwards both points were embraced in the survey, being within the 
limits of the Bainy Lake sheet. Several weeks were neit occupied by Mr. Smith in 
completinir the survey of the north western expanse of Bainy Lake from Couchichinir 
aorthward to the Devil's Falls. In addition to the usual micrometer and compaaa 
mnrey, a transit line was run between the two latter points, as a basis upon which to 
^eok the variation of the compass, which does not appear to be uniform throughout 
tbc district This done, Mr. Smith next made a survey of an important chain of 
lakes extending from the bottom of B^dgut Bay, Bainy Lake, to Lake Manitou, 
^which it is believed has never hitherto been explored. During the last few weeks of 
tbe season Mr. Smith was engaged in completing certain detached surveys near the 
mootfa of the Bainy Biver and in the south part of the Lake of tbe Woods, which 
fitresB of weather or other adverse circumstances had interfered with the previous 
reason ; so that nesrly all the topographical material requisite for the mapping of 
th» Bainy Biver sheet is now on hand. 

** After having at the beginning of the season provided Mr. Smith with men and 
cquipnaent requisite for his survey of the Manitou route, I left him at Wabigoon and 
|yrooeeded to Bat Portage. Here two or three days were spent in tbe usual prclira-^ 
inary arrangements, and in inquiring into the state of the raining industry of the 
district, after which I proceeded to make a topographical and geological survey of 
the canoe route which extends fW>m Lake of the Woods to Bainy Lake vid Crow 
Xiake and Pipestone Lake. The route consists of a chain of large lakes which have 
never hitherto been mapped. The west side of the Crow Lake had pre^iou<^ly been 
traversed by the survey, so that work was begun in the neighborbo )d of Turtle 
Portage, and carried along the south side of Crow Lake, thence through Bouldersi 
fiandhill and Schist Lakes into Pipestone Lake, and then throu»:ch Stonedam, 
Xioon, Jackfish and Footprint Lakes to the north-west bay of Bainy Lake. The 
fiarvey was made by nceans of a Massey's patent log, the portasres being chained, and 
was checked at various points on previous surveys. The Keowatin (Huronian) 
rocks of the Lake of the Woode were traced out eastward and southward of Crow 
Lake, and were found to have an extensive development in those directions to a 
point midway between that Lake and Bainy Lake ; and as the same rooks are found 
aloi^ the Manitou route, it would appear probable that they occupy the intermediate 
oonntry between the two Toutes, although that is a point which has yet to be investi* 
pated. On Stonedam Lake the Keewatin rocks gn e way to granitoid gneisses. 
Tbe ^eisses continue through to Bainy Lake, and it was here observed that they 
cachibited a more decided tendency towards a differentiation than has hitherto been 
noticed throughout the region. The two types into which the gneiss here resolved 
itself are a rather massive syenite gneiss and a more distinctly laminated biotite- 
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gneisa. An attempt was made to trace out this differentiatioo, not only on the Pipe* 
Btone Toutey but also on the western shores of Rainy Lake, by pabjeoting them to a 
more critical examination than had been giyen tnem at the time of their topographi- 
cal Borrey during the previous season. This attempt met with some measure of 
enceesSy and it was found that throughout the field there can be distinguished aa 
legards mineralogical composition : — 

'• ^] sr S-^lr.'s.iiSf^ } w"" «"•• " «» ^""^ 

2. Qnartaose biotile gneies. 

'* Both of these vary much in their texture, from coarse grained granitoid to- 
regularly foliated gneisses. Often they are marked off from each other very dis- 
tinctlyy and when this is the case the syenitic goeiss appears to occur between the 
qoartsoee biotite gneiss and the lowest member of the green sohist^i of the Keewatin 
(Haronian) series. At other times the quar:z )se biotite gneiss and the syenitic gneiss- 
ao conlusediy intermixed that it ia a hopeless task to attempt to separate them. 
Whether these two types of gneiss can be sufficiently separated to permit of a geo- 
logical generalization which would be of service in the elucidation of this great 
fundamental series of rocks can only be ascertained after the field notes have been 
carefully plotted. The belt of Keewatin rooks which crosses the Kishootena route- 
between Lake Kishootena and Lake Despair was studied in detail and traced in 
CDDtinnons connection with the area of the same rocks examined earlier in the 
sammer on Crow Lake and Pipestone Lake. Some three or four lakes, of which 
Kaktimiagamak Lake is the most important, were surveyed, and added to the 
topography of this route. The geological features of the northern part of the 
Maniton loute were mapped by the aid of the topographical sheets supplied by Mr. 
Smith's survey, 'ihe section proved an extremely interesting one, revealing, among- 
other things, an extensive fault, with which is probably associated the origin of 
the long, narrow, deep body of water known as Lake Manitou. 

I returned to Bainy Lake by the Little Canoe route, making a log survey of the^ 
several lakes which forms it, and mapping the geological features exposed on their 
ahoree. These four approximately parallel routes, the Kishootena, the Pipestone, 
tiie Manitou and the Little Canoe, together with the two others, the Little Gull Lake 
roate and the fiig Canoe Biver, which have yet to be surveyed and examined, afford 
aa many parallel sections across country by the aid of which, since they are all more- 
or lean interlacing, it is hoped that the distribution of the different formations in this 
part of the field will be satisfactorily mapped. 

*^In the southern part of Bainy Lake some time was spent in working out the 
geological featnres of the islands and part of the south shore, as well as of those 
portions of the north shore which required special investisration in the light of the 
pravioas season's work ; and considerable additions were made to the topography. 
The most interesting fiict brought to light is that, whereas on the Lake of the 
Woods and in the northern part of the Bainy Lake district the hornblende schiste 
and the altered traps which constitute the base of the volcanic division of the 
Keewatin series are generally (though not always) in immediate contact with the 
granitoid gneisses, here there occurs l^tween the green schists and altered traps^ 
and the fundamental gneies, an immense development of mica-scfafsts with some 
fine-grained, evenly-laminated, micaceous gneiKB* The underlying granitoid gneisa 
bears the same intrusive relation to theae mtcaschists as it dors to the baBal born- 
blende-Bchists of the Lake of the Woo is. The formation appears to thin out towards 
the north and to expand in volume to the south into MicnsAota. It constitutoH the- 
lloor upon which the present green schists and altered traps have been deposited, 
aitd its intervention between the latter and the granitoid gneiss, to a thickness of 
between two and three miles or even more, is a strikiner and conclusive arsrament, so 
far as regards this region at least, againnt the theory which would make lithological 
character a function of age, and therefore an indication of the relative ages of the 
non-foesiliferous rocks. 

^ For the purpose of acquiring a knowledge of the geological features of the 
MNith-eaatward continuation of the Bainy Lake formations, and at the same time or 
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l)econilnfir funiliar in a general way with the featnrea of the oonntry between Rainy 
Lake and Thander Bay, the last iew weeks of the seawn were devoted to an exami- 
nation of the shore of the canoe route along the Canadian side of the Minnesota 
4Kmrdary, and the field work was brought to a close at Port Arthar." 
Bspenditnre in connection widi work, Sly387.36. 



Mr. A. F Low, accompanied by Mr. J. M. Maoonn as assistant, left Ottawa on 
the 10th of May, and proceed to Selkirk, to await the departure of the first boat for 
the month of the Berens Biver, on Lake Winnipeg. This point was reached on the 
28th of May. 

Here, having purchased canoes, the season's work was commenced, and a micro- 
meter survey was carried np the Berens River to the height of land, between the 
waters of Lake Winnipes: and those falling direct into Hudson Bay. 

This point was reached on the 17th of Jane, the distance along the rente snr- 
yeyed being 168 miJes. From its month the Berens River trends a few degrees souUi 
of east for 102 miles to Family Lake. Throughout this distance its conrse is brokeo 
by numerous small falls, entailing many short portages. 

At Family Lake the river bends sharply to the north, and the survey line mna 
in a slightly north of east direction to the height of land, and passes through several 
small lakes in that distance. 

The watershed was passed by a short portage, ending at two small lakes on a 
•email stream at the head of the middle brancn of the Severn Biver. 

Following this stream in a north-east course, and on the way passing through 
several little lakes sarroundcd by broken, rocky and barren country, the party 
reached Deer Lake on the 19th of June. This lake is distant 22 miles from the 
lieight of land, and is very long and narrow, with several deep bays. Here the 
track Barvey which had been made by Mr. Cochrane in 1832 ended, and, having been 
tmable to obtain an Indian guide beyond this point, much troable was expenenoed 
in finding and following the river running out of the lake. Descending the outlet 
for 176 miles, another large IsJce was reached, the shores of which were covered with 
a fair growth of timber, and the soil in the vicinity of which appeared suitaUe for 
•cultivation. This is called Favorable Lake. 

Following the river running out of it for 100 miles, a larger lake, called Sandy 
Lake, was entered. The country along the river was flat, and if not too swampy 
would make good farming land. 

From Sandy to Severn Lake the distance is 150 miles by the river, which rons 
throac^h moderately good country. Here an Indian was met who acted as guide to 
the Hudson Bay Company's poet on Troat Lake, distant 55 miles, the intervening 
country being flat and swampy, with a small growth of black sprace and tamarac. 
Mr. Low was informed at Troot Lake that summer frosts were rare, and never 
damaged the crops of potatoes and roots grown there. No attempt has been made 
to grow grain. Leaviner Trout Lake the survey was carried down the Fawn Biver, 
the outlet of the Uke, which falls into the Severn Biver 226 miles from the lake and 
sixty miles from Fort Severn, at its mouth, which place was reached on the 6th of 
August, thus completing a line of micrometer survey from Lake Winnipeg to Hudson 
Bay, >*82 miles long. 

From Severn the party proceeded along the coast to York Factory. The shoi« 
between thcRc points is very low and sandy, covered with a scant growth of grass 
and moss, the tree line being distant several miles from the sea. 

The return journey was made from York in a small boat, by ascending the 
Hayes River route to Norway House, and thence down Lake Winnipeg, reaohin|f 
Ottawa the 1 9th of October. 

From Lake Winnipeg to Deer Lake the country passed through is rough and 
rocky, covered with a small growth of black spruce, aspen, poplar, banksian pine, 
tamarac and white birch. 

From Deer Lake to Severn Lake the surface is much more even and the soil and 
timber better, the latter consisting of white, black and bahiam spruce^ aapen and 
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balsam poplar, tamarao and blroh, many trees ezceediog eighteen inohes in diameter 
three feet m>m the |(roand« This aection of the ooantry is fit for agriooltaral oooa« 
pation« bat great diffioolty will be experienced in obtaining an outlet until a railway 
isboilt. 

Between Severn and Trent Lakes, and for 100 miles down the Fawn Biyer, the- 
oonntry is Tery flat and swampy, the timber being chiefly black spruce and tamarao 
of small siae« 

Beyond this, as &r as the sea, the river cuts more deeply into the surface of the 
eountiy, forming a valley the banks of which are composeid of sand and clay, and- 
varying in elevation from 60 to 200 feet. Beyond the valley the soil appears light 
and poor, and in many places swampy, sustaining a small growUi of black spruce 
and poplar. The rocks met witn are all Laurentian as far as Favorable Lake. 
Here and along the route to Trout Lake, several bands of fluronian rooks are seen 
together with the Laurentian. These bands are highly magnetic and contain large- 
quantities of pyrite. 

Expenditure in connection with field work, about $3,600. 

Dr. Bell was requested as early as possible in the season to visit the Grand Mani« 
tonlin Island with a view to examine and, if found necessary, correct the topogra-^ 
phioal and geological lines that had been laid down to be engraved for publication 
on the sheet map No. 126, on a scale <tf a quarter of an inch to a mile, and which had 
been prepared from the surveys made some years previously and would therefore, it 
was considered, probably require corrections and additions before being republished. 
Later in the season Dr. Bell was to explore a portion of the region lying to the South- 
of Hudson's Bay and west of the District of Keewatin. 

On this work Dt. Bell reports as follows : — 

« In pursuance of these instruction I left Ottawa on the 12th of June and spent 
a short time on Bianitoulin Island, where, being favored by fine weather, I got over a 
good deal of ground, but it was not found necessary to make any material change in 
the geologicfu lines as they had been laid down. Two days were spent at Sault Ste. 
Marie where I hired six voyageurs for my northern exploration. On arriving a day* 
later at Port Arthur, these men were sent on immediately with Mr. John McSfillan 
and Mr. Alfred P. Murray, who were to act as mv assistants, to Wabigoon tank, on 
the Canadian Pacific railway, which was selected as our starting point Provisions 
and other supplies were purchased at Port Arthur the same day and forwarded to 
Wabigoon tank. I had ascertained by correspondence that it would be difficult to- 
dbtain tmrk canoes, which are almost essential for the kind of work which lay before 
US. In the course of a few dajrs, however, I succeeded in obtaining four canoes large 
enonffh for carrying my party and all the supplies we required for the whole season. 
SmaUer canoes were afterwards obtained firom time to time as required. 

*' Before we could start on our canoe voyage everything required to be transported 
over a * tote road * Arom Wabigoon tank, a distance of eight miles, to Sandy Lake- 
Leaving this long portage on the 6th of July the general course of my route was 
north-eastward, OF towaras Gape Henrietta Maria on Hudson's Ba^. 

Prom Sandy Lake I procMded to Lonely Lake by way of Minnetakie Lake and 
its outlet. My route then lay through Osnaburgh Lake (or Lake 3&. Joseph) and 
the upper part of the Albany Biver, from which I crossed the country northwud to 
the Attawapishkat Biver and descended this stream to the sea. Coasting southward 
on the west side of James' Bay, the Albany Biver was reached and ascended to The 
Forks, or junction of the Kenogamin Biver. Following this stream to its source we 
passed through Long Lake and descended the Black Biver to its intersection with 
the Canadian Pacific railway. 

*' Bxploratory or track surveys were made of the route followed from the time 
we entered Long Lake till I reached The Forks of the Albany Biver. with the excep- 
tion of the coast of James' Bay between the mouths of the Attawapishkat and 
Albany Bivers. In making these approximate surveys, the distances were ascer- 
tained by a boat's log or by the time occupied in traversing them at a known speed, 
while the bearings were taken by compass. Observations for latitude were made 
almost every day, and the variation of the compass was also frequently ascertained^. 
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eo that I have the means of cheokiDi^ my pomtions as given by the above method. 
Careful sketches were always made of the shores of lakes and rivers, the positions of 
islands, points, &e., beiog checked by freqnent beariogs. The total length of the 
exploratory surveys made dnriog the season by myself and assistants cannot be 
etated until the work shall have been plotted. In the oonrse of my journey upwardi of 
forty photographs were taken, which show the charaoter of the natives, the soenery 
und the surface geology of the country traveised. 

•< From the above general sketch of my route and of the method employed, the 
following brief acoount of the work done will be the better understood. In paseing 
through the eastern part of Lonely Lake a track survey was made of our route as au 
addition to the approximate survey of this part of the lake made by myself in 1883; 
aod from the head of Lonely Lake (simultaneously with the geological examination 
of the country) surveys of the same kind were continued as above stated. Leaving 
the eastern extremity of Lonely Lake we ascended the small river which flows into 
it, and turning up one of its eastern branches we reached the height of land near 
Osnaburgh Lake. 

" In passing through Oinaburgh Lake we explored its principal bays and then 
descended the Albany to the outlet of Babamet (or Labamet) Lake, on the north 
eide. It was here that we turned northward and followed up a chain of lakes, dis- 
charging by small rapid streams from one into another until we gained the height of 
land separating those waters from those of the Attawapishkat Biver. From the head 
of this chain of lakes it bad been our intention to follow a small river, whidi was re- 
ported to flow northward into a lake on the Attawapishkat Biver, but notsuooeeding 
m finding it we descended a rapid stream with many portages, whieh followed a 
north easterly course to its junction with this river. Two dajrs before I reached the 
Attawapishkat, Messrs. MacmilJian and Hurray with two men were sent back to do 
other work which will be referred to further on. 

'* On arriving at the Attawapishkat I left my stores and large canoe in charge of 
one man on an island at the junction of the rivers, and which I called Nolin's Iskuid, 
and proceeded with the other men to examine the upward course of the larger stream 
for some distance previous to descending it to the sea. At about eleven mites above 
Nolin's liland we reached the lowermost lake of the Attawapishkat, which the 
Indians informed me bears the same name as the river itself. It lies diagonally 
across the course of the river, and has a length of about nine miles firom south-west 
to north-east by four miles firom south-east to north-west. Two miles above Attawa- 
pishkat Lake we entered a beautiful lake of much larger siise, which having as yet 
no distinctive name I propose to call Lake Lansdowne, in honor of the Governor 
Oeneral of the Dominion. This lake proved to measure about thirteen miles from 
south-east to north-west by about ten miles from south-west to northeast, and it is 
the largest sheet of water oonneoted with the river. It contains many laige islands 
and is much indented with bays. The surrounding country is more or less undu- 
lating and hilly, and thus aflbrds a pleasing contrast to the level and monotonous 
-character of nearly all the rest of the region explored during the season. The com- 
mencement of the upward continuation of the Attawapishkat Biver is found in the 
«outh-westem bay of Lake Lansdowne. This part of the river is described by the 
Indians as being broad, having, for the most part, a sluggish current and expanding 
occasionally into small lakes* 

*' The Attawapishkat Biver proved to be somewhat smaller than the Albany 
which is not far from the size of the Ottawa above the capital. It descends at an 
almost uniform rate all the way from Lake Lansdowne to the sea, a distance of 
several hundreds of miles, notwithstanding the fact that in the upper part of its course 
it traverses Laurontian and BLuronian rocks, while the lower portion flows over 
unaltered flat-lying limestones. In this distance we did not require to make a single 
portage and from the description of the river above the lake, it would appear to be 
navigable without portages almost to its source, which has probably an devation of 
more ihan 1,000 feet above the sea. Where it flows over the limestone country it is 
broader and shallower than in the higher parts of its course. 

'< Along the upper part of the river the banks were lower than fiirther down^ 
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^where the spring freshets fill up the bed of the stream to a height of from twenty t» 
thirty feet, and even more, above the summer level, and the ioe which eomes dowa at 
these times has swept the banks dear of all obstraotions and given them an nnifimn 
appearanoe throogboat, exoept where olifb and islands of limestone oocnr. 

*' The shores and islands of Lake Laosdowne are well wooded with large spnme^ 
tamarao, aspen and roogh-bark poplar, with fair sized cedar and white birch; and 
the same kinds of wood oon4iniie along the banks of the river for many miles dowa^ 
bat the timber at a distance from the water is of smaller sise. In the low, level 
oonntry, not only aionsr the lower part of this river, hot on the west side of Jamea* 
Bay generally, the greater part of the area between the rivers appears to oonsial ot 
open sphagnum plains, with some small spmce and tamarao trees, either in groves or 
scattered singly, while the immediate banks of the streams are well wooded. Ik 
places the better class of timber forms belts extending for some miles back firom ihm 
rivers. The fossiliferons limestones of the west side of James' Bay extend for aeoa- 
aiderable distance inland on the Attawapishkat Biver, bnt they can only be mapped 
when my approximate survey shall have been plotted. The sea coast between th» 
Attawapishkat and Albany Bivers is very low and n niform in outline and withoo^ 
indentations. The water is so shidlow that we could touch the bottom with our eanoo 
paddles at from half*a-mile to one mile from the shore. In order to pass the bonldery* 
reefs, which extend from the shore north of the Albany, we were obliged to go as tip 
out from the land that the tops of the trees were barely visible at the highest ptaoesL 

** A careful track-survey of the Albany was made from its month to The Fork% 
which, with that of the upper part also made during this season, when plotted, will 
enable me to map the whole course of this river, an actual survey of the intermedial* 
portion having been made by myself in 1870. This river possesses additional import- 
ance from the hci of its constituting part of the northern boundary of the Provinea 
of Ontario. 

'' From the mouth to The Forks the river passes through a low and very level 
country, and it is characterized by a wide shallow bed with ice-swept banks like thosa 
of the Attawapishkat, bnt of somewhat greater height. On the Albany the limestooea 
do not form conspicuous cliffo and islaDcTs as on the latter stream. The nnmeoroiHi 
large islands in tne Albany form one of the features of the river between The 9Mkm 
and the sea. My supposition, based on former explorations, that the Devonian Ha*- 
atones extend from James' Bay nearly, if not quite, to The Forks, has been conftnned 
by the present year's examinations. 

" The Kenogamin Biver and Long Lake are described in my Beports for ISTOand 
1871, but the Black Biver had not been previously examined geologically. Theroek» 
in its valley were found to consist of crystalline schists and diorites, granite^ syenitft 
and gneiss. 

*< Before reaching the Attawapishkat Biver, as already stated, Messrs. MaomOhia 
and Murray with two men were sent back to perform other duty. They were inatmeted 
to make a track survey between Babanut Point and Abasotiketchewan Lake on tha 
Albany, to the latter of which my instrumental survey of 1871 had extended. They 
were then to proceed to make a geological examination of Oat Biver from Osnabmrgh 
Lake to Gat Lake and to return home by way of Wabigoon. On my return here I 
found they had accomplished the above work, with the exception of the upper third 
of the Oat Biver. By usinff the map laid down from micrometer survey by Mr. 
Thomas Fawcett, D.L.S. (tor the use of which we are indebted to Surve^oi^Qeiiend 
DeviUe) along with the track-survey made by Mr. Maomillan in connection with his 
geological notes, a considerable addition is made to our knowledge of the '''—'-^•--^' — 
of the rooks in Uie region which he traversed." 



Mr. B. D. Ingall left Ottawa for his field of work in the Thunder Bay Diatries 

on the 9th of June, returning to Ottawa on the lath November. He was assisted by 

Messrs. H. P. Brummell and J. H. Moore, and was engaged principally in continnin|p 

And completing his work previously carried out in conneotion with the Silver lionii- 

tain and Babmt Mountain mining regions and adjacent territory. This work will te 
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■Mda the snbj^ct of a detailed report^ accompanied hj a map, aa eoon as the resalt^ 
can be elaborated. Mr. Ingall has prepared the following aketoh of the mining 
deFolopments of the diatrtoty which emboiiea the main reanlta arrived at, in advance- 
cf the detailed report : — 

** The new mining region to which attentton is now especially directed lies 
west sooth weat from the town of Port Arthur on Thunder Bay, Lake Superior,, 
which place is the headquarters of the mining men and explorers. 

** The discoveriea are situated along the northern fringe of a range of hills form- 
log the southern boundary of the valleys of the Kaministiquia and Whitefish Bivers 
as fkr as the source of the latter, a distance of some 60 miles from Port Arthur. 

** There are two chief centres of activity in this belt of country which is from 
Ibor to six miles wide, namely, Babbit Mountain and Silver Mountain. At these two 
plaoea numerous mining locations have been taken up. On spme of the most 

rmising of these a fair amount of work has been done towards testing, whilst on 
rest little or no developments have been made. In some cases it seems doabtfol 
if the parohaisers ware e^er in the country at all, for many locations are situate in 
iralleys where the rock must lie under a very considerable thickness of clay or even- 
of awamp soil. 

*^ Besides the veins located around these two places a fiair amount of exploration 
and acquirement of locations has gone on around Whitefiah Lake in the same series 
#f rocks, and a few have been located in their extension south of this, towards the- 
intamational boundary at Pigeon Biver. 

'* The surface of the region consists of a number of flat-topped hills, frequentljpr 
roughly circular, separated by vallejs about 200 to 300 feet deep. From the tops of 
the hills down, the rock is shown in cliffs varying in height from 30 to 150 feet, 
below which the debris fallen from above elopes off at an angle of about 45^ for^ 
probablv another 50 feet when it merges into the gentler alope of the clay and soil 
iiUIng the valley. 

'^Geologically the rocks in which the veins occur belong to the Animikie series^. 

which is presumed to be Lower Cambrian. The strip of country containing the 

discoveries is from two to four miles away from and runs roughly parallel to tho^ 

jnnotion of these Animikie rocks with the granite rocks, and other rooks to the north. 

referred to the florooian. 

*'The Animikie rocks of the Silver Mountain district lie nearly horizontal and 
consists of diabase trap, black argillites and some farraginous dolomites, chert and 
jMper . The diabase caps the tops of the hills and haa a thickness of from 150 to 200 
feet* but the hills being bevelled of all round the thickneas of the rocks shown in the 
oliflb is only from 50 to 100 feet. Below this trap come about 200 feet of aigillites,. 
whilat at Silver Monntain below this again are to be seen abont 100 feet of the chert 
amd jaspery beds. The depth to which these latter extend cannot be ascertained as 
the soil of the valleys covers up everything below this. 

*' The trap occurs also as intrusive sheets, and although it is most probable that 
dykes of this rock occur I have not as yet been able to indeotify any. If they do exist 
an the Silver Mountain area they mast have weathered away more easily than the 
ether rocks and for this reason aro always covered up. The reverse of this is found, 
to be the case in the section of these rocks shown along the coast of Lake Superior 
between Port Arthur and Pigeon Biver where the dykes form points and even pro- 
trude as distinct walls on passing inland from the shoro. 

** The argillites are in places soft and black, whilst at others they are harder and 
fiilicconR, and again at others contain a small proportion of magnetite. 

^* The lower siliceous beds consist of a variety of rocks, bUck, white and green 
cherts and jaspers, the latter often plentifully sprinkled with Vermillion spots. Inter- 
stratified with these are irregular beds of dolomite, generally rusty colored from the 
pi esc nee of iron. These siliceons rooks all contain iron in varying amounts — some* 
times as ferric oxide, sometimes as magnetic oxide ; the latter occasionally forming 
such a large proportion of the rock as to constitute an iron ore. An analysis of i^ 
specimen of such ore gave Mr. Hoffmann 53 per cent of metallic iron and no titanic 
au»d» 
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^ The principal tmds of tbe Babbit Monnlaui diairiat are aea» to oat tbroask 
aimilar bills of blaok aiViMitoB, capped by tbe aame kind of trap, bat ae I bai^e oaV 
began a detailed em«iBatian of tiiia latter district I cannot yet say whether tbi 
section downwards is the same in detail as at SilFcr Mountain. 

*< To the north of Whitefish Lake and West of Silver MoonUin is an ^rea oon- 
sieting duefly of the sUieeoos gronp in whtoh several veins h«7e been disoaveredy 
whilst a few which have been located on the aoath side of the lake cat the aigillite 
groap, 

*' These lodes are tme fistares, hs evideaned by the way they have faulted the 
' ooantry ' rock, the vertical displaoeaient varying in different cases from a few feet 
np to 70 or bO feet in oae ease. Tfaivy vary in their aiae and definiteness in the 
different beds. In the trap they are generally wide and filled with a solid mass of 
gaaigne minendsi often having in the centre large cavities or * vags ' lined witih 
coarsely erystalliaed ealcite, whilst in the argillitee they aoe composite, toeabing ap 
into a nnmber et bmnohee and strmgers distribated throngh the ' country roefc,' or 
elae they form a regniar teeeciated vein with the gangae minerals cryatallioQd 
around the endesed portions of the aigiliites. The veins which have been discovered 
in the lower oherty bads are geaeraUy more solid and with more definite walls than 
those in the aigiUites. 

"At times greatiiiAooUiy is eapefienced in following these veins in theai^giUites 
owing to the fiwt that in drilling or ainktog ther paes frum a good eoUd vei» 4o 

Krtions where it is all qplit ap jato -numerons smml stxingersy distribated throngh a 
go thickness ef * country ' iook« so that only one or two of them can be followed. 
This has sometimes led to the belief that the vein had * pinohed oat,' and that the 
vekis do not eontinae downwards. This is, however, an erroneous belief, for such 
very shallow fissures would hardly have prodwoed the amount of displacement of the 
rooks so frequently found, and further, one would naturally expect such teeal split' 
ting up and indeftniteness« of the veins in such laminatad rocks as these argillites. 
This idea is borne out by the appearance of the veins where they cut the upper trap* 
This being compact, they ^are tmte large and s^d. I feel sure that where (hare to a 
vein showing evidence at other points of being a ' strong ' one, if fbllowed csfeftiUy 
through the distributed part, it will again come together and beeome.solid, and .this 
has been the case in more than one instaaee in the region. 

''Thegangue or veinstone in these lodes consists mostly of barite, ealeita^md 
flBOfite (green and purple) with white and ameythistine quarta. The cdative pro- 
portions of these minevals vaiy considerably in difibrent parts of the visin. The 
silver occurs in the form of aigentita and native^ The &maw is the most common, 
the latter, so farf-seeming.to beconfined to surfhoe or to some slight depth below it. 
The other metalUcminenals are pyrite, blende and galena. The two latter vary in 
the amount of sil^ver tboy. carry, aometimes aauying none, sometimes yielding a 
considerable percentage. 

** It seems tobe the nile>.so,fiur, that^where the vein is charged with silver the 
Uende and galena also oavry it altboughixt is not visible in them, whilst^ away from 
.these p[M»es, they.areras<a*TCle either ipoer 'in silwsr or wholly fk^ee from it. 

''The veins nsually have the .atlvar eoncentratsd in spots in them, these ere 
bodies being of greater or less extent and varying much in their richness, sometimes 
^assaying even into the thousandsiof doUus .par ton, sometimes bodies yieUing SlOO 
down to $10 or less per ton. Between Ae ore bodies are barren stretches of greater 
<nr. lose extent where the vein carries either, a small proportion of blende, pyrite and 
galMia or often -no metallic mineial at*alL A.t those places where they cut the upper 
trap bed the veins either ear^ no silver or very little. 

'' AlthMgh much exaggcutited talk has been indulged in in the locality to which 
one cannot subscribe, the occunanoe of rich silver ores in the veins is a fhot. 

"I have iWBSonally* visited san&e eight diflbseat properties irtiere I have seen 
exeellant ore m the^eittsin bodies of greater or less extent. In some cases the 
quantity hear been aaaall.bat aneangagfaig as an earnest of more extensive bodies yet 
to be discovered by undorgroand development, whilst in others the extent of the oro 
has been aach as to yield fiom fC^OCO to f30,000 or perhaps more. 
2 
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" Th0 preciooB metal is not foiiiid all at one spot in the veins. In one instanoe 
I was reoenUy present when aome very rich <Mre was taken out which was fiiU of 
argentite in the form of nnggets and sheet leaPi and 600 feet from this spot silver was 
reoentlv fonnd in another opening on the same vein. 

'' At another place equally nch ore was disoovered at a depth ef 160 feet^ a body 
•of rich ore having been previously taken from the outoropof me veiui and mill rook 
IS now being taken out at a depth of 40 feet 

<' In yet another instance very rich ore was taken out of the vein at one place 
•and, although this did not prove extensive, farther development disclosed some good 
ore near the first body, though sui&cient work has not yet been done to judge of its 
extent. On the same vein ore running about $200 to the ton hss been found at a 
mile distant fW>m the first discovery. 

" The chief development work in the region has been made at the following 
points :— Silver Mountain Bast Bnd, Silver Mountain West Bnd and Crowo Point in 
uie Silver Mountain district, whilst in the Babbit Mountain district the chief work 
has been done on the Babbit Mountain, Beaver and Porcupine veins. At all of these 
points ore of greater or less richness and extent has been obtained. At Babbit 
Mountain a miU is now erected to treat the ore with a daily capacity of 15 tons, 
which has been running since first August last, whilst at the Beaver mine a similar 
mill, but of larger capacity, is beinff built. None of the mines have as yet attained 
a depth below tiie overlying trap of more than 200 feet, and they are therefore all in 
the argiUite. The reason of this is that nearly all the veins intersect hills or ridges 
some 200 feet high, and it has therefore been most natural to commence by driving 
tunnels into the sides of these hills. 

« The opening up of the region has not been nearly so rapid as it ought to have 
been, owing to the many disadvantages under which it has labored, of which I pro- 
pose to speak at length in my detailed report 

« For these reasons the district is not yet out of its trial stage nor will it be 
nntil there are a few mines opened up to a much greater extent than those at present 
existent) and we must anxiously await the confirming results of developments in 
deptii. The question must be solved in several cases as to whether these ore bodies 
occur at sufficiently frequent intervals in the veins to pay for goins through the 
intermediate stretches oi poor ground, but I see no reason at present for suppoeing 
they do not 

'< The r^on will of course have its fidlures as all mining districts have, where a 
great many of the veins found never develop into anything, but sudi does not pre- 
vent it from becoming an active mining reffion with many suocessfhl enterprises. 

'^ Considering the difficulties under which proepecton lab<»r and the compara- 
tively small amount of prospecting and development done I think the results are 
very encouraging, and were the locality under more fkvorable conditions there would 
be ten times the amount of activity now observable. The development of the 
district requires not only enerffyy but the right direetion of this enen;y, and the 
pursuance of a liberal policy both by the owners of mines and the mvernment 
controlling the land, the former when without the requisite means to develop the 
mines must not drive away the capitalist by counting on laige sums for the mere 
right to work.* 

'' Besides the possibilities of this section in the direction of silver mining there 
is a chance of its coming to the front as an iron producer, for the prevalence of 
magnetite and dther forms of iron in the lower siliceous beds of the series raises the 
expectation that exploration may lead to the discovery of points where the iron ore 
occurs in sufficiently large and pure beds to be profitably worked. 

" The attention of explorers has just now been turned to this question by the 
successful working of the iron deposits lately discovered at Vermilion Lake, in the 
United States Territory, which I recently visited, as mentioned above.* These mines 
are situated in Minnesota and are about 120 miles west — south-west from Silver 
Mountain. Such has been the success attendant upon tiieir opening tiiat within the 
last two years the little town of Tower, with 2,000 inhabitant, has sprung up in the 
middle of the wilderness, and some 60 miles of forst-class railroad, now operating. 



19 

•oonneots it with the nearest shipping point on Like Saperior, and in aboat two 
months this railroad will be completed throagh to Dulnth. At the present lake 
terminns of Two Harbours a little village has sprang up an(jl there are oompletd 
-docks for shipping the ore. 7 

<< The Company working the mines has nearly 1^160 men on its pay roll at 
present^ and are shipping 1,100 tons of ore per day, worth about |5|700| or at the rate 
of about tl,700,000 per annum. 

" There seems to be a prevalent opinion amongst the explorers and mining men 
of the distriot that the ohanoes are good for tJhe range of iron deposits to continue 
into Oanadian territory. They run in that direction^ and it is stated by some explorers 
that iron deposits have been found at intervals in a north-easterly direction from 
Tower as far as and even over the Canadian boundary. This pointy however, requires 
itarther investigation, 

" The ore at Tower is in the formation which is generally known in the region 
as the Hnronian green slates, and as there are similar green slates in the Thunder 
Bay region the correctness of these staten^ents seems probable. I have myself seen 
outcrops of similar though perhaps not quite identical iron ore deposits in this for- 
mation at otherpoints on the Canadian shores of Lake Superior ana at Eoiministiquia 
station, on the Canadian Pacific Bailway, tiie slates at whidi place may be the 
extension of the Yermilion Lake formation or of a piurallel belt Mr. Peter MoKellar 
reports the discovery of a very large iron ore deposit near tlie Huronian Gtold MinOt 
but this I have been unable to visif 

Bxpenditure in connection with field work $ 1,333.68. 

Mr. B. Croste was engaged during the season of 1884 and the greater part of that 
of 1885, in the geological survey of i£eet Noi 118, Ontario, this &eet having been 
eelected as that covering certain important mining districts. It includes parts of 
Hastings, Northumberland, Durham, Peterborough and Victoria counties. 

The extremelj^ untrustworthy character of much of the geographical and topo- 
graphical information available for the part of the province in question, and the 
neoessity of measuring and resurveying many lines in order to produce a map of 
aufficient accuracy for the proper delineation of the geoloji^cal features, together with 
the geological complications which were discovered, continued to render the progresa 
of this work much more tedious than had been anticipated. In view of these dr- 
oumstances and the fact, which became evident in the course of the work, that the 
region immediately surrounding Ibdoc and Marmora required minute investigation 
and a very detailed survey, in order promptly to establteh and explain the nature 
■and relations of the deposits of iron ore and of the auriferous mispickel and quarts 
veins, with the granitic and dioritic igneous masses— a relation noticed by Mr. Ooste 
in 1884*-it was considered advisable to ffive this particular investigation the first 
place in the work of the present year. Mr. Ooste reports that with the assistance of 
Mr. J. White as topographer, a map of the Madoc and Marmora region, including an 
area of about 700 square miles, has now been completed on a large scale. In addition 
to this work, about seven weeb were spent on portions of the northern part of sheet 
113 outside this particular area. The complicated outline of the edge of^the CSambre- 
Silurian limestones on the Arch»an rocks had previously been mapped across the 
sheet by Mr. Ooste, but with the purpose of endeavoring to separate the Trenton 
imd Black Biver groups of the Oamnro Silurian Mr. H. M. Ami was reauested to 
make a palffiontological examination of these rocks, which he successfully accom- 
plished and at the same time obtained a number of interesting sections illustrating 
their character. Between six and seven hundred specimens oi fiMsils were ooUeoted 
in tills district by Mr. Ami. Mr. Ooste states that the north-east part of sheet 113 
has proved to be " of extreme geological complication. Fifteen large igneous massea 
and numerous smaller ones are to be found there in an area of about 500 square mUes. 
They have cut the Archffian or primitive rocks to pieces and have completely meta- 
morphosed large areas of the rock of that system, so much so^ that I estimate these 
metamorphosed rocks (principally metamorphosed by injection) and the igneoua 

2* 
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inaefies, to occupy about half the area of the ArohsBan of that part of the coontrr. 
This great oomplioation has made numeroos traverses absolateir necessary in tlie- 

{»arts examinea, and though I have reason to think that tnese eruptions are 
ess numerous to thcr west in the other parts of the map occupied by the Arohsdan 
Tocks, it is nevertheless certain that there also many traverses will be required.'* 

In consequence of these facts and Hie uncleared and sparsely settled character of 
the north-western part of sheet 113, it may probably be found advantageous to prepare 
this eheet with an accompianvjng report, for immediate publication, leaving the 
details of the intrusions probably yet to be discovered for ftiture elaboration. 
Bespecting the detailed map above referred to Mr. Goste writes as follows : 

" Apart from the seven weeks already stated to have been spent by me tbis 
summer in the working out of sheet No. 113, the rest of mv time, fh)m the beginning 
of June until the middto of October was devoted to the detailed map of the Hadoc 
and Marmora mining district, as well as the whole time, during that period, of my 
assistant. Mr. White, being engaged in the topographical work. I am pleased to report 
that we nave been able to complete the work, and uiat we have now a map of 40 1^ 40 
inches on the scale of 20 chuns to an inch, showing with a great many detail^ the 
g^graphical, topographical and geological features. A complete transit and chain 
re-survey of the whole area under examination had to be undertaken, and was well and 
diligently performed by Mr. White, assisted by two men. As the work proceeded Mr« 
White had to plot it in the field to allow me to put down accurately my geological 
lines, the old township maps available being of no service. Mr. White is now engagM 
in replotting and reducing the whole summer's work and the map to a scale of 40 
chains to the inch. When geologically colored this map will clearly prove the 
dose proximity I have referred to ofllie iron ores and auriferous quartz veins to 
the igceous masses and dykes cutting the Archaean, thus giving the key for fbrther 
discoveries of economic imnortance in the Arcbsan rocks which cover so large an 
extent of country in Canaoa; besides being a guide for the district itself not only of 
what has been done towards the development of tiiese mineral resources, but aleo of 
what may be expected and of where new work and researches should be directed. It 
will further show at a glance the very uneven and undulating surftceof the Archssan 
rocks at the time the Cambro-Silurian sea invaded that countrjr, and the great amount 
of valley erosion effected since the time the sea receded." 

In December Mr. Coste spent about ten days in visiting some points in the 
province of Quebec from which additionl particulars were required for the purpose of 
completing information in regard to mineral statistics, and as the compilation and 
preparation for publication ofthese statistics for Uie current year will now be a 
first charge on his time, his detailed report on the Madoc and Marmora region may 
not be read^ for publication for some months, though it is antiotpated that it will 
form a portion or the next annual volume. 

Mr. Ooste's field work was begun the 2lst May, and concluded on the 16th of 
October. 

Bxpenditure $1,936.29. 
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Mr« B. W. BUs, inthe following preliminary report his work in the Bastem 
Townships, has included n number of details hoping specially on the asbestos indus- 
try, which it seems important fi|houId be poade immediately avaUable. 

<' The work of the past season embraced, the ftarther exi^ination ^ that portion 
of the Bastem Townships lying to the east of liake Mempbremagog, Kichmond and 
Arthabaska, and extending thence to tlxe Maine boundary, with the view of completing 
in greater detail the SJL quarter 4xf this map of the province of Quebec. For the 
j^urpose of better eli^cidating the somewhat oomiplicated structure of this section over 
2,000 miles of roads were carefully surveyed, tlie settlements of the last dozen yean 
hAvli^ opened up^ a large tract of country which had been almost entirely 
inaccesitf ble to previous explorers, and enabling us the more readilv to decipher and 
determine the outlines of the various geolo^ciad formationa. in this work I was 
«bly assisted as in former years by Mr. TXl 3. Gnroux. 
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'' The latter part of the season waa chiefly devoted to an examination of the 
principal mining areas, among which, from its great econpmio importaoco, special 
attention was directed to those localities where asbestos mining is now carried oq. 

'' Highly important discoveries of graptolites at two points have necessarily 
led to a new and somewhat extensive re arrangement of the several formations 
in the area in question, more particularly as regardA the distribution of the Silurian 
CUpper Silurian) rock. Thus, by reference to the general map of 1866, it will be 
noticed that two very extensive isireas oi what were then regarded as of this age are 
4epicted, the one extending northerly from the vicinity of Lake Jiiemphremagog 
into the township of Ham, with i^ broad th of some twenty miled or more, while the 
SjS^ond and of still larger area embraced the greater part of the country lying east of 
a line N.E. from Lennoxville and extending to the boundary of Maine. During the 
season of 1885, the necessity for correcting the boundaries of this system was noted,, 
but no precise palseontological data could at that time be found which would fix the 
horizon of a great part of these rocks more definitely^ In July last, however, while 
examining closely the country about Lake Hemphremagog in company with Mr. H» 
v. Ami, considerable areas of black graptolitic slates on both sides of the lake werct 
found to be very rich in organic remains (graptolites)^ &o,, the exact age of which 
has not yet been ascertained, but which are very similar to many of those fpund at 
various points on the south side of the St. Lawrence, below Quebec, and which have 
been determined to be of Cambro-Silurian or Ordovician age. 

*' As regards the distribution of the Silurian (CJpper Silurian) slat«s and 
limestones it has been fopnd that these rocks are, for the ^lost part, confined to- 
limited areas and patches which have escaped denudation, and now rest unoonlorm- 
ably upon great series of black slates and grey sandstones pf presumed Gambro-Silurian 
age. These patches occur principally at Lf^es Memphremagog^nd Biassawippiy 
Stoke Centre and North Stoke, Lakes Aylmer and St. Francis, and the Chaudiere 
l^iver, between the Famine Biver and the village of St. George, Beauce. Fossils 
^raii^, &c.) are ^oond at many points throaghout these rocks, which range from the 
Niagara to tb^ base of the Devonian. Their unconformability upon the underlying 
slates is, however, well defined at several observed points. The relations of the orys- 
tiriline schists and other associated rocks of the mineral bearing belt have also been 
i^gain oarefnUy studied by detailed surveys, and it is looped that the additional facts 
which have been obtained dn* ing the past season wijl, when plotted, assist in sati&- 
ftotovily establisbing their U lo positicm as regazids the graptolitic black slates with 
w:hioh they are intimately associated. This work will be done during the oomiag 
winter, when the final results will be duly presented. 

*'llie various mountain masses, saeh as the Owl's Head, Orford, Ham and Bull 
Hountains, n(Mrth-west of Lake 8t. Francis, aU apparently tolong to one era and form 
a disconnected chain of eruptive peaks which extend north-easterly for nearly 100 
miles.^ Their intrusive and eruptive character and comparatively recent age ia 
dearly established by their action upon the black graptolitic slates wnich flank them 
and which are, in many cases, highly altered along the contact, the rock being in 
places changed to a true porcelain. Like these, also, they give off dykes into the 
surrounding slates and sandstones, with which are also intimately associated the 
great areas of serpentine, which have, during the last half-dozen years, come into 
marked prominence as being the country rock of the valuable mineral asbestos. 

<< The various mining industries carried on at several points are in some oase^ 
marked by a decided increase in the output of raw materiaL The new system ot 
mining returns will, it is hoped, eventually furnish a great amount of valuable infozip 
matioD, and it is highly gratifying to find, in all cases, such a willingness on the part 
of mining men to assist in every way the collection of mineral statistics. 



* This is the belt of rocks which I hmre eliewhere dasoribcd and mapped as the Y oloanlc GhNnipi or 
the npperdlTision of the so-called *' Mtered Quebec Groap;" at the same time I itated that uies» 
rocks might be of lower palaosoic (Oambrian) or of pre-paJsozoic age. I cannot concur in the yiew 
aboTc ezpreised that th^ are comparatirelj recent. Thej are certainly older than the LctIs formation, 
while the black graptolitic elatai on the sonth-eaitem lide of them are certainly newer.— A. R« 0. 8. 
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" The iMrincipal mining indaBtries at present carried on in the aaotion embraced 
in the seaaon's work ore : — 

*'The slate quarries of Bookland and Danville — ^the latter lately re-opened — 
while the former, by marked improvement in plant, is also rapidly increasing its 
OQtpat. 

''The copper mines of Capeltonf also showinff a marked increase in output. 

** The asbestos or crysotile mines of Thetford, Ooleraioe and Wolfestown, and 
the gold mines of Ditton and the ChandidrCi 

*' As regards the latter industry, it is to be regretted that no returns can, appar* 
ently, be procured as to the amount of gold annually obtained from the Ditton gold 
field. The area being entirely in private hands, over which the Local Government 
has no control, no royalties are paid and no definite data can be had. There is no 
doubt, however, that a very large amount cf gold has been found in this section and 
that the prospects for profitable workings are excellent. 

••In the Beance district work is being carried on in the Cumberland stream, a 
branch of the Famine, by Captain Bichards ; and on the St Andri6, near St. Oeorge^ 
by the St Onge Company. The returns from the former are very encouraging, but 
at the latter some fbnher difficulty has been found in reaching the gravels of the oUL 
river cbaDDcl, though gold is taken out in small quantity. 

''The mining of asbestos is carried on at several points along the line of the 
Quebec Central Bail way, viz., at Thetford, Black Lake, Ooleraine and Belmina. 
Some work has also been done near Coleraine Station. Near Danville, four miles 
from the Grand Trunk Bailway, a mine of conniderable ezten thas been operated for 
several years. As this industiy has alreadv grown to large proportions and bids fair 
to become one of the most important in the Dominion, a brief description of the 
various asbestos {Iroperties, its mode of occurrence, and some facts baring on the 
future of the industry may be of general interest 

*' The various companies engaged in mining asbestos at Thetford are King Bro8.t 
the Boston Asbestos Packing (S>^ Johnston & Oo.| and Ward Bros. ; while at Blaok 
Lflbe and Coleraine are situated the mines of the Anglo-Canadian Co., Frechette's, 
and the Lionais Martin or Scottish Canadian Company's property. These all lie 
along or near the line of the Quebec Central railway, which crosses the property at 
Thetford, while at Black Lake it is from a quarter to half a mile distant from* the 
workings. At Belmina, wMch is about four miles from the railway at Coleraine 
Station, a small force of men, from six to eight, have been engaged for several years 
mei'oly on exploratory work, on property owned by Mr. John I&ll, of London, Bng- 
land. With a view of acquiring more definite information concerning this valuable 
mineral a somewhat detailed examination of all these properties was made, in order 
to render assistance, if required, to any parties interested in this industry. 

"Ail the asbestos mines in the Bastem Townships are situated on potions of the 

freat serpentine belts which extend in tolerably direct lines, though with many 
reaks, i.orth-eastwwrd from the Vermont boundary for some distance beyond the 
Chaudidre Biver. Further east these peculiar roclra present large areas in the Shick* 
shock Mountain Bangs, which extends through the northern portion of the Ctaspft 
Peninsula in rear of Ste. Anne des Monts, and further east on the lower part of tne 
Dartmouth Biver. Though indications of asbestos are found at most points through- 
out the whole serpentine formation, the developments of this mineral appear, in ae 
far as yet known, to be greatest in the areas about Thetford and Black Lake and near 
Danville, though there is no apparent reason why it should not be found in paying 
quantity at other points, and it is probable that subsequent exploration will largely 
exterd the area wnere profitable mining operations can be carried on. 

*' The serpentines, without going into any detailed account of their mode oC 
formation, may be stated to be intimately associated with masses of dioritic or 
doleritio rocks, of certain varieties of which, rich in olivine or some allied mineral^ 
tiie serpentine is in many cases doubtless an alteration product The serpentines are 
also frequently associated with masses and dykes of whitish rocks, often composed 
entirely of quartz and felspar, but at times with an admixture of black mica, forming 
a gramtoid rock. They occur generally not far from the axes of certain antioilinals 



which exist in fhe Kroup of rooks designated the altered Qnebeo Oronp by Logan. (See 
foot note ante/) The asbestos traverses the serpentine in Tsins often irregular, and 
vrhich range from mere threads to a thickness or three and even in some cases six 
inches, in all of which the fibre of the vein is, onless affected hy the dislocation of the 
containing rock, at right angles to the sides of the fissure. The rock is in many casea 
Bomewhat impnre from the admiztnre of mdns or small irregular veins of chromio 
iron, which break the continuity of the fibre in the vein and require the mineral to 
be carefully '< cobbed " in order to senarate these impurities. The veins at or near 
the surfkce are also affected by the innltration of water by which the asbestos is dis> 
colored and its value correspondingly reduced. TUs is especially noticeable in areas 
where the surface serpentine is shattered, either by the action of weather or other 
causes, and this discoloring ceases as the rock becomes solid. As a rule the veins 
increase in value or quality of fibre as lower depths are reached. Yelns are not, how- 
ever, continuous; the size frequently varies, and like all mineral veins they are 
affected by faults or slides which often cut off, completely, a valuable working face. 
In such cases the slickenmided character is very marked ; sheets of impure or imper- 
fect asbestos with long coarse woody fibre lying along the lines of fiiult. The veins 
have often the aspect of true s^ffre^atinn veins, and the containing walls often change 
their character for a distanoe of half an inch to three inches on each side of the vein. 
The theory of their formation is, however, as yet an open question. 

'* Asbestos mining was commenced at Thetford in the year 1878, by what is now 
known as the Boston Asbestos Packing Gompany. The demand at that time was 
ezoeedingW limited and considerable difficulty was at first experienced in finding a 
market. The output for that year did not exceed 60 tons, but its value was soon 
ascertained, and explorations on the serpentine belt at this place resulted in finding 
asbestos in workable quantity over a considerable area. 

"The Thetford Biver appears to mark the western limit of the serpentine on 
these properties, the rocks on the other side of the stream being altered slate and 
sandstones. To the east of the railway which cuts directly across the area the ser- 
pentine forms a knoll with an elevation of about 90 to 100 feet above the track. All 
the works are confined to this portion of the area and consists of open cuts in the 
£soe of the hill, nothing apparently having yet been done to ascertain the value of 
the area between the railway and the river. 

'* The quality of the asbestos at all the four mines at this place may be stated as 
excellent The fibre is fine and readily worked, and the veins are, for the most part, 
especially in the lower cuts, comparatively free from chromio iron or other impuri- 
ties, reaching a width of fVom tnree-quarters of an inch to four inches, though in 
some, notably the quarry of Johnston & Go , veins of five or six inches are observed. 
Hie fibre in these large veins are not, however, of such good quality, in so far as vet 
worked, as that foand in those of less sixe, and veins of one and a half to three indues 
give as good material as can be wished. Numbers of such veins yielding fibre which 
ranks as extra first quality are found in all the mines at this place. In some of the 
cuts these appear as a perfect interlacing network in the surroundinn^ walls, and can be 
counted by the dozen. While all these properties may be said to be about equally 
productive, that of the Boston Gompanv may be especially mentioned both for the 
amount of its output, which will probably equal that of the three others combined, 
as well as for the excellent way in which the property has been developed by its 
experienced manager, lb. Thomas Sheridan, with a view to succesHfnl future opera- 
tions, and also as illustrating the remarkable improvement in the quality and increase 
in the quantity of the fibre as the depth increases ; a feature clearly established at all 
the mines, not only in this vicinity, but also at Black Lake. 

" The profitable output of the asbestos is at present apparently only limited by 
the demand. The amount extracted since the commencement of operations here 
may be briefiy stated thus : — 

** Boston Asbestos Packing Company, opened 1878, output for 1886, 700 tons. 
ToUl output to end of 1886, 30,000 tons. 

'* King Bros., for 1886, say 250 tons, adjoining to north, total since 1881, 860^tons. 



'' IrviDg-Johnaon OomfMkj tbr ISM, mj 400 toiifly opened sinoe 1879, total 
2,B00toiit. 

*^ Bo68- Ward Rros., one qnarry, three vean onlv, ear 400 teoi. 

" The eoAl of extraction Tariee in different localities and depends upon the 
amontt of barren rook encoantered, wfaioh owing to the action of faalts is greater in 
some ohts than others. It mar, however, be saJFely pat down at 020 to 026 per ton. 

" The prices obtained for the asbestos at points of shipment on railways range 
from 050 to 005 per ton for seoond qnalilrf to |00 or even 100 ibr firsts a consider- 
able portion of that taken from the lower cats realising the latter ftgares.. The 
markets are Great Britain, Germany, Belgium, the United States and It«j. 

^The majority of the veins worked range from three-fourths of an inch to two 
inches and a hall The material is blasted out, carried to the dump broken up and 
cobbed by boyd and old men, who grade the asbestos, this latter depending upon the 
color as well as purity of the fibre, with due regard to its length. The wages paid 
for laborers in the quarry range from 01 to Ot.lO per day, and for boys and cobbers, 
00 cents. 

'* The comparison of the cost of extraction with the value of the raw material 
shows a very good margin for profit. The works at this place aro, however, carried 
oUi for the most part, daring tne six months of summer and autumn only, sinoe it 
has not as yet been found advantageoos, in view of the limited market, to undergo 
the inconvenience and extra expense of continuinff operations daring the winter. 
As the market enlarges, however, the mode of working will doubtless adjust itself to 
the demand. The propertiei) worjked at Black Lake are situated on the west aide of 
a steep ridge of serpentine which rises to a height of about 900 feet above the waters 
of the lake itself. The three areas are contiguoas and from a fourth to a half mile 
east of the railway. Tbo work is carried on bv open cats in the face of the hill, in 
all of which veins of excellent asbestos aro disclosed, ranging in alae up to four inches. 
The fibro is, in most of these, somewhat discolored from the presence of water which 
penetrates the shattered serpentine, and, as a consequence, the greater portion of the 
Cutout grades as seoond; but in most of the openings the solid rook is now reached, 
and the qaality of the asbestos is rapidly improving. These mines have not been 
i& operation so long a time a« those of Thetfoi^, but the outputi which is as follows, 
shows readily the growing importance of this locality: 

«< The output of the Aagio-Oanadian (formerly Hopper's mine) for 1666 may be 
slated at 650 tons, and total output for the four yasn, 1,600 tons. 

^^The Frechette mine has been at work only one year, with an output of about 
SOO tons* 

'* The Lionais-Hartin mine, now the Scottish Oanadian Gompany, has done a lai|(e 
amount of exploratory work. Its estimated output for i886 may be stated at 260 
tons^ with a total from the commencement of, say 700 tons. 

^'The cost of mining hero varies but little from that of Thetford, and may be 
stated as averaging 0^6 per ton. 

** In the vicinity of Black Ijake several other areas occur, in which the explo- 
ratory work done, though not very extensive, shows indications that fully warrant 
the statement that a valuable and profitable oatpat may be expected. These 

froperties aro known as the Seed and Hayden properties, and are situated on Lot 
7 and 28, Range B, Goleraine. In various open cutnin the side of the hills numerous 
Veins are disclosed, rangiog upwards to a width of two and a half inches, with 
surfkce indications apparently in no way inferior to those of the adjoining properties 
now being worked at this place, or even of those of Thetford, not only as to number 
and size of veins, but also as to qaality of fibro. These indications appear 
at many pointo on both the Hayden and Keed properties, which embrace a total of 
200 acres. Between these and Oaribou Lake the serpentines extend as an appar- 
ently continuous ridge, and show at intervals very good indications of asbestos, but 
this portion has not as yet been explored to any extent, and but little oan be said 
from actual examination of the value of this section of the serpentine belt, though 
that it will be found equally productive with adjoining areas seems reasonable. 

<< In the vicinity of Goleraine Station serpentine also occurs, but the main ridge, 



eztendinff Boath*west from Blaok Lake, keeps to the nortb^^weet about one mile and 
a half, where it forais a oonspioaoas hill featare* This has been but little examined, 
bat an opening wae made on its soatheast extremity daring the present year by 
Mr. Kennedy, disolosing the presence of a namber of veins of asbestos, one or whioh 
liad, near the sorflMe, a thickness of nearly foar inches. Saflioien t work was not done 
to determine die pennstence and yalae of these yeins. An interesting featare in 
eonneotion with tnis opening is the {Hresenee of mica in considerable qaantity in 
direet contact with the asbestos, a featare not as yet noted at any other point. 

<< The asbestos area of Wolfestown is sitaated on the north-^ast extremity of a 
serpentine ridge, which extends sonth* westerly, with several interraptions from tiie 
road leading from Oolerainel^tation to WoUbstown, to the vicinity of Lake Nicolet. 
It is owned b^ Mr. John Belli of London, Bng., and thoogh a considerable snm of 
money has evidently been spent on this property it has been largely in the way of 
^exptorations. The surface mdications, while not equal to those of Black Lake, yet 
show at several points numbers of veins, some of whieh reach a thickness of one and 
■9L half and even two inches. Only a small force of men is employed, and the po- 
pertv cannot vet be said to be fairly proved. Oonsiderable deposits of chrome iron 
idre found in tne hills on this area, which emiHraees 600 acres. At present it woald 
be exceedingly difficult to give any decided opinion as to the merits of this property. 
A very iair showing of workable veins has been exposed in the upper part of a deep 
cut which it is now proposed to intersect at a considerably lower level. Should tiMi 
same rale of increase which holds at Black I^ke 'and Thetford apply here, there 
riiould be good paying ground when the lower level is driven in past the capping 
of barren rock, provided the veins already diselosed are not cat off by fanlto, whose 
presence is noted here as at other points. The total amount of asbestos taken from 
4he Belmina area is about twenty-five tons. 

" In addition to the properties already described the only other point where this 
mineval is worked soccessfully is on Lot 9, Bangs 3, Shipton, about four miles from 
Danville on the Grand Trunk Bidlway. The outcrop of the serpentine here is quite 
limited, with steep sides aU round, and contains a number of veins of asbestos, mostly 
of smm size i^ugh the quality of the fibre is good. Faults have affecited the value 
of this propertv considerably, some very good veins with a thickness reaching Jkwf> 
inohes having been out off completely at a depth of 50 feet from the surface. The qu^ 
put, however, is considerable, for the year ending 28th Aagust, 1886, being 455 tous^ 
iwtt from various causes it is at present much less, the mine not being worked to its 
full capacity. 

** It will be seen from the facts here presented that the asbestos interests of iha 
province are very important, and judging by the ratio of increase for the UHt ais 
years will soon assume large proportions. The demand is annually increasing U6 new 
uses for the raw material as being found, and from the prospects presented not only 
at the mines already opened, but in those areas contignoos and which appear equallj 
rich, the supply is practically limitless, 

" During the past year attention was directed to the deposit of marble situate 
near Marbleton, in the Parish of Dadswell. Th*'s was described by the late Sir Wm. 
Logan in the Geology of Oanada. 1863, p. 827. A great variety of marble is here 
presented, some of which are very fine, notably a black ground, with veins of ochre 
yellow. Thooffh the deposits of marble in the vicinity have been extensively used 
for some years for the manufacture of limo, the desirability of utilizing the finer grades 
as marble was such that a company was formed during the past year for this purpose. 
The ground has been cleared and a channelling machine set to work. The extent of 
the present qaarry is about forty feet square. The black and gold variety is inter- 
bedded with others of dove grey and variegated shades, all of which present a fine 
appearance when polished, some bands entirely composed of fossils (corals) notably 
so. The rock bids fair to be sufficiently solid to extract valuable blocks of large sise 
in the second cut, and it is the intention of the company to erect in that case saw- 
ing and polishing machinery for its manufacture. 



Th6 work of the soason began on the ITth of Hay, and extended to the Ist of 
Hovember. 

Bzpenditore in oonnection with work, $1|660. 

At the end of July Mr. H. IL And was instrneted to join Mr. Blls in the Bastem 
Townshins for the purpose of asBiating him in oollecting fbesila and examining the 
▼arione roeBiliierons lociUitiea which had been diBOoyeredy with tiie view affixing the 
aff e of parts of the rook series of the district Messrs. Ami and Blls together obtained 
aoout five hundred specimens from various places near Lake Memphremagog, in 
Stnkely, Stoke and INidswell ; along the Ohauaiire Biveri Quebec Oity, Montmorency 
and the Island of Orleans. 



Bev. Profeesor J. A. K. Lafiamme having consented to continue the work pre* 
viously carried on bv him in connection with the accurate definition of the boundary 
of the Cambro-Silurian on the Arohaan to the north of the St. Lawrence, and the 
areas respectively occupied by the various subdivisions of the formation, sketohea 
the result of his labors as follows : — 

" I have traced on the map with as much precision as possible the limits of the 
Laurentian and Chkmbro-Silurian formations between Quebec and Three Bivera, as 
as well as the several divisions of the Cambro-Silurian which are found in this piurt of 
the counlay. I have, however, unfortunately, been unable to complete the stratigra- 
phioal study of the region immediately surrounding the city of Quebec. 

'' The geological map received from Ottawa for use as a basis of work was found 
exact in its principal lines. Some slight errors which I have noted have been care- 
fully corrected, and will be indicated on the map which will be submitted with my 
report. 

" Certain facts which appear worthy to be remarked are as follows : — 

<< (1.) The discovery ol some small deposits of apatite in the Canton de Caxton 
merit special attention, as it is not impossiDle that more important deposits will be 
found in the future, as the Laurentian gneiss of the neighborhood is traversed in 
different directions by veins of crystalline caloite, rich in mica and pyroxene. 

" (2.) The ffreat thickness and quantity of sand which occurs on the banks of the 
St. Maurice renders the observation of the exact limits of the different goologieal 
formations impossible, particularly as regards the boundary of the XJticaandthe 
Trenton limestone. The sand contains a great quantity of ferrugenous matter, 
giving rise to abundant deposits of limonite wherever the surface is occupied by 
swamp . Thus in this part of the country we find the most ancient iron furnaces of 
Oanada, several of whicn are now, however, not in operation, owing to the scarcity 
of fuel. 

** (d.) The TTtica shales preserve there one of their distinctive characters in 
giving rise to strong and highly saline, mineral springs, the therapeutic value of 
which has long been known. 

'' (4.) The same shales with the subjacent Trenton limestones produce consider- 
able quantities of light carburetted bvdrogen, almost pure, and capable of being 
utilised at several places very profitably. One in particular of these flows of com- 
bustible gas occurs quite close to the old forges, abandoned on account of the scarcity 
ot fuel, and there, it appears, all the conditions exist which would justify boring 

r rations with the object of augmentiDgthe flow of gas, for the purpose of resuming 
smelting operations. The luring made at St. Gr^goire leads to the belief that the 
gas is stored principally in the TJ tica shales. If this be the case it would be necessary 
only to sink wells through the thick bed of clays which cover this formatiom here to 
produce an abundant fiow of gas. 

" (5.) The Trenton limestones have a great development at St Alban, where are 
found the well known quarries which yield the best building stone of the Province 
ol Quebec. The limestone is crystalline and fossiliferous. The quarries yield annu- 
al 'y from four to six thousand toises of stone. 

" (6.) The study which I have made of the immediate vicinity of Quebec, though 
auperficial, leads me to the belief that there are on the northern side of the rook mass 
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of thi3 vioinity tongues of Utioa shale. These would be somewhat analogoas strati^ 
.graphically to those shown by Sir W. B* Logo's seotioa of the Isiand of Qrieam. It 
■appears to me impossible to class as Trenton the whole of the ezposnres comprised 
between the left back of the river and the heights of Beaoport, Charlesbooig and 
Lorette.f There is qnite close to the edge of the Laorentian a band of variable width 
of Trenton limestone, bat the remaining space is occopied by shales very like those 
which are again found to the south-east of the Hootmorency Fall, between the fUl 
and the river." 



Prof. L. W. Bailey was again occupied during the summer in the geologiedl 
survey of New Brunswick, with the object in view of completing the sheets of tha 
geological map yet remaining unfinished. Pro£ Bailey was personally assisted 
dnring the season by Mr. J. W. Bailey. His preliminary account of his work, with 
that of Mr. W. Melnnes in the same r^vince, is given below. 

*^ In accordance with instructions, my own attention was directed chiefly to tho 
stndy of the Silurian system of northern New Brunswick, with a view to the detep» 
mination of the succession of its rocks and their relations to the iormaiions above 
and below it. With this object in view, examinations began in the previous year on 
the northern side of the Silurian basin where it comes into oontact with the rock% 
supposed to be of the age of the Quebec Group, in the vicinity of Lake T6misoonat% 
were renewed and extended both easterly and westerly, while an examination was 
also made of the neighboring portions of Aroostook County, Maine, where the samo 
Silurian rocks are associated with others which have been supposed to be Devonian^ 
The result of these examinations was to show a general parallelism between the 
sacoession of rocks as seen on Lake Tdmiscouata, on the northern side of theSiluriaa 
tract, with that previously made out on its southern side, on the Bdcoaguimie Bivor, 
in Garleton ; while portions of the rocks of Aroostook Oounty, previously regaidad 
as Devonian, would seem also to occupy a position in the Silurian system. The final 
determination of these points, however, is largely dependent upon the examination oC 
their contained fossils. Ofthese somewhat numerous collections were made on I^doa 
Tdmisoouata, on the 'fuladi and Squatook Bivers, at Squaw Lake, Maine, and at Ash* 
land and along the course of the Aroostook Biver in the same State. These are now 
in the hands & Mr. Whiteaves and Mr. AmL 

"The work in the T^miscouata region has already sufficed to show, irrespeotivtt 
of fossils, that a considerable area about the lake of that name, regarded by Sir W. JB» 
Logan as of the age of the Quebec Ghroup, is at least as recent as Silurian, while othar 
areas to the noith, referred to by Mr. Bichardson to the Silurian, really belong to tha 
more ancient Oambro^nriao system. A complete exploration of the region inter* 
vening between the T^miscouata Portage Boad and Lake Metapedia on one side, and 
between the samo road and the Ohaudiire district on the other, is required before thtt 
real structure of this region can be fully understood. 

" The especial object of the work carried on by Mr. McInnes was the completion 
•of the information necessary for sheets No. 22 south-west, and 2 north-west of tho 
.geological map of New Brunswick, on which Mr. Mclnnis reports as fellows :— 

*' I left Ottawa on the 3rd of June and arrived at Fredericton on the 9th, spendinfp 
three days, in passing, in a brief examination, in company with Mr. Blls, of tha 
T€gion about Lake T6misoouata. After a week in Fredencton, occupied in making 
tracings of Crown Land plans and in completing arrangements for the season's work, 
1 started for the upper St. John district on the 14th of June. Arriving a Andover, 
advantage was taken of the high water prevailing in the streams to make a survejf 
hy micrometer teledcope of the right hand branch of Tobique Biver, of OampbeU 

t This Is quite troa, trat there seems no great diffienlty in consfderiog th«>m to represent 
TVenton gronis i- #., the Clecjr, the Birds-eTe, BUek Etiyer, Trenton, Utica end Hndcon ami f 
tiont. In mnj ease the fossils of the Oitndel Hill rocks •llj them more closely to the Tronton 
■than to the Leris, the gmptolitic faoa* of which belong to a mnch older horixon. The mnin point 
to be decided is whether the Citadel Hill rocki ate below or aboTO the Tientoa and Black Biver 
ftone fonadatlonf.— A. B. G. Silwtv, 
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JKyer ud of Troason, Long, and SerpentiDe Lances ; in d^Boending thd Serpentiiie^ 
s flkateh survey of that stream was also made. The ooaotry passed through on this 
•sploratlon lies mostly within the pre-Cambri|kD and intrusive granite areas, the 
latter extending from Little South- West Miramiohi lAke aoross to a point about mid- 
way between the outlet and inlet on Long Lake, and the former oooupying most of 
the district between the granite and the main Silurian area. 

*' The legion in general is very rough and broken with high hills and ridges, and 
the fiuriace often thickly strewn with largo blocks and boulders of the underlying 
hard crystalline rook. The forest growth is chiefly black spruce and fir, mixed with 
oedar along tbe watercourses, and with scattei^ pine, birch, mountain ash, &a 
What is probably the first representative, yet noticed in New Brunswick, of the 
Oriskany sandstone, so common in the neighboring State of Maine, occurs near the 
confluence of the Don and Campbell Bivers. A broad band, Hiree miles or there^ 
al^outs in width, of buff weathering dolomitic sandstone, with fiMsiliferous layers, 
crosses the river at this point. This seems to be an isolated patch lying upon the 
older rocks which has escaped the general denudation. 

^ In the latter pait of July two weeks were spent in making odometer surveys 
€f the roads between Edmundsion and St. Francis, in Madawaska county, and between 
Bdmundston and Notre Dame du Lac, T6miscouata, chiefly for the purpose of topo- 
graphical detail. During August a micrometer survey was albo made oi Lake T6mis- 
conata, and a sketph survey of Horton Branch of Tuladi Biver. 

''The remainder of the season, September and part of October, was spent in 
exploring the region lying between the Tobique and Campbell Bivers by ascending 
the stream flowing into the Tobique from the south and by a paced survey of the 
portage road to Trousers Lake, ^is whole area is very hilly and rough, and pre- 
sents a marked contrast to the rest of the valley of the Tobique below the forks, where 
the soft and calcareous character of the Silurian and Lower Oarboniferous strata has 
produced a soil of great fertility with numerous fine alluvial flats and islands whioh, 
when cleared of the large elms and balsam poplars wilii which tiiey are generally^ 
wooded, form nice meadow lands. Extensive beds of gypum, which occur near the 
anmmit of the Lower Carboniferous outlier, add to the value of the lands. 

" Collections of fossils were made from the Silurian beds on Campbell Biver and 
Silejr Brook, which are in the hands of the palssontologist of the survey for indenti- 
fication. 

'* Leaving Fredericton on the 20th October after a few days spent there in pack* 
ing and labelling specimens, &o., I arrived in Ottawa on the 22nd and resumed work 
in the office. 

*' During the summer about 200 miles of lakes and streams were surveyed with 
the Bochon micrometer telescope, 100 miles of roads with the odometer, and about T(^ 
miles of rou^h roads and streams by pacing and sketch surveys." 

Bxpenditure in connection with field work $1,579.67. 



Mr. R Chalmers left Ottawa on the 1st June, with inatruotions to work out in 
detail the surfiftce geology of the districts comprised within the two quarter sheet 
mans, 2 M.B. and 6 S.W«, New Brunswick. Mr. Chalmers* preliminary statement 
witn regard to the work carried out is as follows : — 

'< Certain sections included in sheets 3 S.B. and 3 S.W.; tbe ^i^iaoe geology 
of which was investigated during the previous summer, had first to da fur- 
ther examined to obtain additional data to complete thepe mapq, and accords 
ingly a part of June was devoted to this object. On fijaishing this I started 
on a oanoe trip to explore Shippegan and Miscou Islands and the adjacent 
mainland, and then ascended the Nepisiquit Biver to the limit of the map. Thence 
{ crossed over to the North- West Miramichi Biver, and e^aioin^, the inter- 
vening country as well as p(Mrtions of that Ijring north of the Nej^jsiqait as far as 
lime would permit . The general elevation and topographic features of this interior 
;r«gion were noted, and some points of interest, relative to the peculiar character of 
the Nepisiquit as a drainage channel, observed/ Immediately tbereaftv I went u]^ 



the NoHh-WeBt Hiramiobi from NeweasUe, aod on the return trip asoended ila^ 
affluent; the Little South-Weety aome distance. Interesting observations on the 
oountry drained by these rivers, and on the terraces and intervides skirting Uiem^ 
were made. Sabseqaently another canoe trip was made down the Mirunichi Bay 
and the coasts and islands examined as far as Portage Island and Bscaminao Point*. 
These ezplorationB oconpied my time tUi abont the middle of September. The 
remainder of the season was devoted to the study of the character and distribution of 
the deposits in those sections lying at a distance ftom the cosbts and riven and in 
mapping the forest-covered areaa All back settlements and places acpoessible by 
roads of any kind were visited. The old Indian camping gronnos at Taburfntao and 
ftsrby were also explored and some relics found. 

" The investigations of the season have resulted in showing a much wider ezteh- 
fljon of pre-glaoiai gravels and sands than was hitherto supposed to exist in Neir 
Brunswick. From the evidence afforded in numerous sections in diff^r^nt plurts of 
the area under discussion it would seem that they must have formed a genem coveiv 
ing of some thickness, especially upon the flat OarboniferoiliB plain, and probiibly 
mantled the crystalline rocks of the interior as well, although the proofs of this are 
not so abundant. These gravels were no doubt considerably reduced in bulk previoiia 
to the advent of the ice age, by atmospheric erosion, especially on the liMter traot^ or 
wherever the countiy was hilly or had an uneven surface, tu^ along the lines <rf 
drainage. Near the coast Iftrge areas are still covered by them, however, but olrer- 
lain fay stratified materials. Either the ice of the glacial period has pasaed very 
lightly over the tract, or it has been unglaoiated, and was probably submerged duiv 
ing the greatest extension of ice. 

*' Some interesting fiiotp were observed regarding boulder distribution. Blocks of 
sranite, felsite, gneiss, di<»rite, &o», are abqndantly strewn over the whole area exam- 
med. These together with the courses of stris show that the general ice movement 
aa stated in my preliminary report, Annual Beport, 1885, page 600, was eastward or 
north-eastward from the higher grounds of the interior. Besides this, however, 
other and probably smaller local glaciers followed the valleys in different dii'ections. 
The boulders of crystalline rocks met with below the 200 feet contour line do not 
now occupy the sites to which they were borne by g^ier ice, but appear to have 
been shifted about by floating ice since on the shores of the receding post-Tertiary 
sea as they are found almost wholly on the surfkce. 

** Within the lOramichi basin no marine terraces were found at a greater height 
13ian 160 to 160 feet alx>ve sea level, and it therefor seems probable that the post> 
Tertiary stibsidence was hardly as great there as in the Baie dee Ohideurs district 

'* Begarding river terraces a number of fiuts wete eollected which serve to thro^ 
llffht on their origin and on the reli&tion they bear to the rivers which formed thea* 
iSe litte South- West Hiramichi, the most rapkl river in north-eastern New Bmas- 
Wick, has the highest and finest terraces. 

** Close attention was given to the Agricultural character of the country A-gitm^ii^^, 
Xarge intervales and considerable tracts of good uplands were seen along the 
Hiramichi Bivers. 

** Observations were also made regarding the forest growth. The approximate 
limits of the burnt forest areas, partieularly diat of the great Hiramichi fire of 18i2& 
irere located, and the extent of country cleared and inlu3>ited was likewise noted. 

« Extensive beds of peat were observed at Point Bscuminac, Tabusintao, Hiecoa 
Island and elsewhere near the coast. The bottoms of tiiese seem now to be slightly 
below high tide level, and their thicdmess in some places is known to be upwards of 
'20 feet.. They apparently owe Hieir growth to prozimify to the sea, vrtiere the con* 
ditibns 6S temperature, moisture, fta, nre fhvoraDle. Sand beadiesy drift wood, and 
in one instance a chaired log, weris found at the bottom of these peat deposMs. 

" Beaches of blown sand are characteristic features of the coast along the Btraitn 
of Korthumberlsmd. They appear to have been produced by the action of the sea along^ 
a ahauow^ statioiAry coast margin/ Under some of Ibese toek^ in situ, was seeo 



neftrly as high as sea toveL A aiiigalar boaeh formatHMi is now being thrown np ait 
4he norih-east point of Miaoon laland in which the bonee of the walraa were foond. 

" The field work waa bronght to a oondnBion on the 11th of November." 

Bzpenditore in eonoeotion with field work, $821.9T. 



Mr. Fletoher and aoriatants were enga^red during the aeaaon in oontinning and 
-extending the mologieal work earned oat by them in Nova Sootia in previooB yean. 
It was found advantageooa to detach Mr. Faribanlt for the inyestigatlon of a aeparate 
diatriet. The folic wing sammaiy of the work of both parties is presented by Mr. 
Fletchery that portion referring to his own ezploration having been snpplied by Mr. 
nribaalt:— 

'^Tothe westward of the district referred to in the Snmmary Beport of 1885, 
page 20, snrreys were made doringthe sammer of 1886^ so tfaiat a geologioal mm 
oan now be constructed of all that portion of Nova Sootia lying east of longtitnde 6^ 
SO'y and indnding the whole of Antlgonish and Goysboroiigh coonlies and part of 
Pictoa and Halifax conntiea. 

** Mr. Biribaiilt was again pat in charge of the work among the gold-bearing 
loeks of the Atlantic coast. Mr. Bobert assisted me in Antigonish and Pictoa 
conntiea) and was for a long time engaged in mapping oat the plications of the 
Iiower Garboniferoos rooks and their relation to the metamorpUc rocks of the hill 
ranges. 

^The general distribation of the Oarboniferoas rocks over most of this area was 
described in the above mentioned Sommaiy Beport. Many additional details of 
stroctore have, however, been obtained, and the varioas basinB into which the 
different sub-divisions can be separated have been carehdly traced. The Oarboniferoas 
limestone rans in a narrow belt along the eastam shore from Antiffonidi to Iforris- 
town, and a patch of this formation occors also at the mineral spnng in Hallowell 
Onuit ; bat tne greater part of the Oarboniferoas rocks between Antigonish and 
Gape Georffc, indnding the so^uilled coal mines of Malignant Brook, Hallowell 
Orant and other pli^es in the neighborhood, belongs to the " Metamorpiuc 
Oarboniferoas/* Horton or Basal conglomerate group. Underlying the Lower Oar- 
teniferoas at McAra's Brook, is a smiall area of red and greenish slates and sandstones^ 
apparently Upper Devonian, finom which Mr. Weston obtained certain tracks and foesii 
plants. Beneath these lie the Silurian rocks of the well-known Arisaig shore, ron- 
ning in a narrow belt eastward to McNeirs Brook, and underlaid by Oambro-Silarian 
and perhaps older rocks. In addition to this Silurian area several odiers were found 
in the region in question. (1) Two small patches on the sea shore at Oape George ; 
<2) a small patdi west of Y amev's Brook ; (3) a long narrow basin in the deep 
picturesque valley along the railway from James' Biver to the west end of Marshy 
Hope ; (4) a broader belt extending finom Bailey's Brook to Avondale, thence up 
Buney's Biver to Kenxieville, thence along the telegraph road to Glenshee, thence 
to the St Mary's road at McPherson's mills to join the area of pre-Oarboniferous rocks 
shown on Sir Wm. E.Logan's and Hartley's map of the Piotou coal field, a large part 
of which, however, belongs to the underlving OambTo4Silurian ; (5) a small patch at 
Moose Biver ; (6) the broken basins north of the Bast Biver of Pictou extending from 
the vioiaity of Beaver Lake down stream towards Springville, and described by Sir 
J.W.Dawson in Acadian Geology, and by Dr. Honeyman in the Transactions of the 
Nova Scotian Institute of Natural Science. 

« But by fiar the greater part of the districts underlaid by pre-Oarboniferous rooks 
is ocoupied by rocks older than Silurian, those containing the iron ore at London- 
derry mines (probably Oambro-Silurian), and by a series of felsitic, mica, horn- 
blende, chlorite, talc and other schists resembling those in the Oobequid Ellis called 
ArchMU by Jib. BUs, but which have not yet been examined with sufficient care ia 
Antigonish and Pictou counties to determine that they are not a part of die Oambio- 
Silnmn series. On the sea shore at Arisaig and Georgeville are exposures of very 
orystalline limestone and other ro6ks, which have been referred to the Aroh»an, but 
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of which no more can be at present affirmed than that they form pebbles in certain 
oonglomerates, which are apparently Gambro-Silurian. 

" In the Oambro-Silorian strata only a few obsenre fossils were found at ICoNeil^i 
Brook, where also, as well as in the Malignant and Doctor's Brooks, deposits of red 
hadmatite, probably of great thickness and valae, have been exposed in many places; 
bat the want of a convenient shipping place has hindered the development of these 
ores. Iron has also been founa in Bmey's Biver, French Biver and other places. 
Small quantities of the precious metals are reported to have been found in the numep- 
•ous quarts veins of the Oambro>8ilurian rocks at Yamey's Brook, Bailej^*s Brodc, 
Sights Biver, Malignant Brook, Georgeville and other places; but nothmg to war- 
rant the belief that Uiey exist in paying quantity was seen by us. 

*' In addition to the coal found in Uie Lower Oarbouiferous as stated above, it has 
been sought, of course in vain, in the black Silurian slates of Arisaig, Kerrowgare 
and other places. 

*' Traces of copper and lead have been found in all of the formations above 
described, as at Arisaig, Moose Biver, Blue Ibuntain, and other places, but apparently 
not of economic importance. The innumerable yeins, usually of white quarts, cut the 
CSambro>Silurian rocks as at Sutherland Biver, and seem to be invariably barren. 

'*Mr. Faribault was assisted during the season by Mr. M. H. Moljeod, and part 
of the summer by Messrs. A. Oameron, G. B. Faribault and A. EL McLeod. 

** The first rour months were spent in making a detailed topographical and 
geological survey of the country lying between the Liscomb and Sheet Harbor 
Bivers and the Atlantic coast. The country examined consists entirely of the gold 
bearing rocks (lower Oambrian?) which are much less altered than those seen last 
Tear in the vicinity of the granite dykes south of West Biver, St Mary's. No fossils, 
however, could be found in them. Some seven miles up Boum Secum Biver, many 
Upper Silurian fossils were discovered in the drift, but whether they were carried 
ttatn. Antigonish county or belong to an isolated patch of tiie Upper Silurian in the 
gold-bearing rocks, comd not be ascertained. Much attention was paid to the 
atratimtphy of these rocks with the view of ascertaining the position of possible new 
gold £stricts. 

'^ The only gold mine now being worked in the region surveyed is the well- 
known Salmon Biver mine, where much work is still being done with very good 
returns. The following gold mines, not worked at present, were also examined : — 
Hattie's mine, quarter of a mile east of that at Salmon Biver, Hiurriff an Gove mine, 
Moose Head mine and Eoum Secum mine. Besides the quarts leads wnich have been 
prospected at various places and are known to contain gold, many quarts veins of 
very good appearance were also seen at the head of Moser's Biver. 

** Over a month was employed in the latter part of the season in revisiting the 
-country previously surveved along the south shore from Liscomb Biver to Gape Oanso^ 
in order to obtain more definite information relating to the general structure of tiie 
gold-bearinff rocks, the map and report of which will be ready for publication next 
spring. A large number of rock specimens, illustratinff the alteration of the various 
strata as they come near the granite, was collected. Five hundred and thirty-eij^t 
miles of stream and 130 miles of roads were measured by Mr. Faribault, and many 
heights taken with the barometer. 

''Field work was begun on the 2nd of June and continued till about the end of 
November." 

Bxpenditure on exploration, under Mr. Fletcher's charge, about $2,000. 



PALiBONIOLOOT AHD ZOOLOCFT. 



Under these headings Mr. Whiteaves reports that the STstematio catalogue of 
the aoologioal specimens contributed by the JOepartment of Fisheries to the Oolonial 
and Indian Buiibition, of which mention was made in last year's report, has been 
revised and published in the shape of an octavo pamphlet of 42 pages, 1000 copies of 
which have been distributed in Iiondon. 
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The aiody of by fkr the larger portion of the eztensive eeries of recent marine 
invei rtbrata dredged or otherwise colleeted by Dr.6.H. Bawaon and ]Cr.D.R Dowling, 
fti Wn, in the Strait of Oeoi^ai Diaoovery Paseage, Johnst<me Strait and Queen 
Ofaarlotte and Qnataino Sonnda^ as wall as that ot the whole of the marine fishes, 
birds and other verteteates from the 9ame region, has been completed, and a paper 
npon them which is now in the printer's hands, has been resa before the Boyal 
Society of Canada at its last meeting. All the spedee of Foraminifera, Anthosoa, 
Bohinodermata, fiMchiopoda, MoUnaoa. Ophidians, fiatrachians, birds and mammals, 
have been determined and labelled, and the duplicates made up into sets for distribu- 
tion, as far as the time would permit* The Crustacea obtained in these dredgings 
have been peat to PrcKfessor Kdney J. Smith, of Tale College, and the hydroids and 

Clysoa to the Bev. Professor Hincks, of Leigh Woods, near Bristol, England, who 
ve kindly promised to report upon tiiem. 

A paper entitled " Illustrations of the Fossil Fishes of the Devonian Rooks of 
OaSnada," which is also now in the press, has been prepared and read at the last 
meeting of the Boyal Society of Oanaoa. This paper, which is illustrated by d^v^ 
quarto plates, contains fuller deBoriptions than have vet been published of four out 
of the eight remarkable spMies discovered in 1880 and 1881 in the Upper Devonian 
ro<dis at Scaumenac Bay, Que., and the homologies of the Canadian JPterickthys or 
Bothriolepis are discussed at some length. 

A considerable portion of the letter-press of Part 11 of the first volume of the 
'* Contributions to Cunadian Palaoontology" has been written, and the lithographic 
plates required to illustrate it have been prepared. This report, which it is hoped 
will be issued early in the spring of 1887, will contain descriptions of the fossils, and 
more especially of the crinoids «nd blastoids, of the Hamilton Formation of Western 
Ontario. 

A preliminary examinaltioii has been made of the hove and interedting ooDee- 
tk>ns of PalffiOBOic and Hesoaoic fossils made this y^ar by Mr. B. G. McConndl m the 
Bocky Mountains, and of the Oambro-Silurian or Silurian fossils collected by Mr. 
A. P. Low on the Fawn branch of the Severn Biver. 

The skeleton of the Harp Seal obtained i>y Mr. T. C. Weston in 1861, from the 
PoatpPHocene days of Montml, and that of the White Whale or Beluga {Ddphmap- 
ierua caiodon) found in deposits of similar age at Cornwall, Ont., in 1870, have beoi 
skilfully artioulated by Mons. Jules F. D. Bailly, and now form conspicuous objects 
in the upper flat of Ite Museum. 

Sixteen additional specimens of mammalia, six of which are seals, and thirty of 
birds, have been monnted and placed on exhibitioo during the year, and the number 
would have been greater but for the fact that Mr. Hemng*s time up to the first of 
April, was occupied in cleaning and remounting a large number of spechnens of 
birds, Ac., which were sent to the Colonial and Indian Jlxhibition. All the speoieft 
«dded to the Museum during the year in the Department of aoology, a list of whioh 
irill be fbund on pages 3&-^T, have bewi eanmined and determined, and the whole 
aeries of mammals md birds now in the cases has been re^labelled and re-arranged. 
Some progfMsalso h as been made in the labelling and classification of the numeross 
specimens of fossils and recent invertebrates that have also been lately added to the 
Museum. 

The number of letters written is 2T0, many of which partake of the nature of 
** reports." 

Most of Mr. T. C. Weston's time has been spent in Museum work, in the 
classification and arrangement of the Carboniferous, Cretaceous and Laramie fossils, 
in COD junction with Mr. Ami, in labelling and planniDgthearranKementof specimeDs 
of ffold, Bozoom^ &c., selected for transmission to the Oolonial and Indian ExhibitioB, 
ana in field exploration. 

Burine the month of Jolv, August and September, he made large coUeotions of 
fossils and Utholoffical specimens from the CaifboDiferous, Devonian and ailurisn 
rooks of Nova Scotia and Cape Breton. A list of these fossils, with other in£urma* 
tion, will be embodied in a forthcoming report by Mr. Hugh Fletcher. 
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Mr. Weston has also visited C6te St. Pierre, where he has collected as lar^e a 
eeriee of specimens as possible of Eozoantor exhibition in the Musenm apd for 
distribution. 

Mr. H. M. Ami has been ocoapied chiefly in th« classificatioD and labelling of 
fossils in the Ainseum. All the species enumerated in Mr. Whiteaves' recently pub- 
lished Report on the Invertebrata of the Laramie and Cretaceous rocks of the Bow 
and Belly fiivers and adjacent localities in the NorthWest Territories, and the fossil 
plants of the *' Jnrasso Cretaceous," Cretaceous and Laramie rooks of the North- 
nest Territories, described by Sir William Dawson in 18b5 and 1886, have been 
labelled, classified and placed upon exhibition in the Museum. A number of fossils 
irom the Devonian rocks of the North- West and Hudson's Bay Territo^, and the 
whole series of fossil plants from the OarboniferouR formation of New Brunswick^ 
Nova Scotia and Cape Breton, in the possession of the Survey, have also been labelled 
and classified. 

Collections of fossils made by Professor L. W. Bailey, Messrs. Hugh Fletcher, 
W« Mclnnes and W. H. T. Heed, at various localities in the provinces of Quebeo, 
New Brunswick and Nova Scotia, consiBting in all of eome eignt hundred specimens 
(some of which appear to belong to species not previously represented in the 
Museum) have been examin/od with a view to determine, as far as possible, the exact 
geological horizons of the rocks from which they were collected, The Palsaozoio 
fossils collected by Mr. B. G. McConnell in 1885 from eight different localities in the 
Eocky Mountains, and in the early part of the season of 1886 from the Bow River 
Pass, have also been examined and provisional reports thereon prepared. The Cam* 
bioSilurian fossils collected by Mr. F. D. Adam», in 1885, at Lake St. John, and 
those collected by Colonel Grant on the Island of Anticosti in the same year (which 
latter were sent to the Colonial and Indian Exhibition), have been studied, and the 
species determined. 

Collections of duplicate fossils, &c., have been sent to the Bedpath Moseum at 
Montreal, to the Museums of Queen's University, Kingston, and of the University of 
Fredericton, N.B., also to those of the Agaesiz Association of Montreal, and of the 
public schools at Berlin and Blair, Ont. 

During two months of the year Mr. Ami has been engaged in the field in the 
examination of fossiliferous rocks at various localities in the Et stern Townsbipii of 
the province of Quebec, and in Central Ontario, with the object of determining their 
exact geological horizons, as already stated on pages 19 and 26. 

The following collections have been received during the year from members of 
the staff or gentlemen engaged in the work of the Survey : — 

B.BeU:— 

One Harp Seal (Phoea GrcRhlandica) from Blanc Sablon. 

One Peregrine Falcon (^Fdlco commwrdii) from Cape Chudleigh, Labrador. 

One Gyr Falcon {Falco sacer) also from Cape Chudleiffh. 

One King Eider {Samateira spectabilis) from Ashe's Inlet, Hudson's Strait» 

One Long -tailed or Buffon's Skua (^Stercararius Oepphus) from Cape Chudleinch 

One Glaucous Gull (^Larus glaucu8)irom Beaolution Island, Hudson's Strait. 

One Ivory Gull {Pagophilaebumea) from Besolution Island. 

One Klttiwake Gull (Rissa tridactula) from Cape Chadleigh. 

One Fulmar Petrel (Procellaria glaciaUs) from Resolation It^lacd. 

Two Black Throated Divers (Ooltfmbus arcticus) firom rear Cape Digges, 

Hudson's Bay. 
Thirty-six specimens of fossils from the Albany Bivcr between its mouth 

and the forks. 
Twenty-one Fpecimens of fossils from the Attawapisbkat Biver. 

B. G. McConnell :— 

(From the Bocky Mountains near the line of the Canadian Pacific Bail* 
way) :— 

One specimen of the Hoary Marmot or " Siffleurs' {Arct(mys pruinosus) from 
mountains near Devirs Head Lake. 
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One specimen of the Bocky Mountain variety of Parry's Marmot (^SpermO' 
philus Parryif var B .) from the base of Cattle Mountain . 

One specimen of the Missouri Ground Squirrel (^Tamas quadrivittaitts)) 
from the base of Grotto Mountain. 

One Eed Sqairral (Sciurus ffudsoniuSf var.) from the base of Wood Mountaint 

One Virc^iaian Owl (Bubo Virginanus) from Gap Siding, C.P.B. 

About 700 specimens of Palsdozoio and 100 of Mesozoic fossils. 

J. B. Tyrrell and D. B. Dowling : — 

(From the Upper North Saskatchewan and its vicinity.) 

Prom Coyote or Prairie Wolf {Canis latrans) from Egg Lake. 

Two Badgers {Taocidea Americana) one from Sounding Gieek, and one from 
Dried Meat Lake, near the Battle Biver. 

One Striped Gopher (^Spermaphilvs tridecemlineatus) from Nose Greek. 

Two Northern Pocket Gophers {TJiomomys talpaides) from near Bdmonton. 

One specimen of the webtern variety of the white Footed Mouse (^T^q^er- 
cmys kucopvs, var. occidentalism 

One specimen of Cooper's Shrew (8orex personatns) from Pigeon Lake. 

Fifty-two skins of Birds, including three Magpies (Pica melanoleuca, "^slt. 
£[ud&onica)f one Swainson's Buzzard (Buteo Swainsonit), two Avocets 
(Recvrvirosira Americana), one Wilson's Phalarope (Steganapus WiU 
soni)^ one Black-tailed Godwit {Limosa Hudsovdca)^ two Willets 
(Totanus semipalmatm), two Upland Plovers (Actiturus Barlrdmus)^ 
one White Pelican (^Pelecani^ trachyrhynchus), and two Sooty Terns 
{Hydrochelidon larifamis.) 

Eggs of Swainson's Buzzard, A.voeet and Upland Plover. 

One hundred and twenty five butterflies, and a small series of fresh-water 
shells. 

About four hundred specimens of Cretaceous and Tertiary fossils. 

T. 0. Weston :— 

Six hundred and eighty specimens of fossils from various localities near 

Arisaig, N.S. 
Twenty-four specimens of fossils from Lochaber, Antigonish County, N.S* 
Thirty-six do do do Escasoni, C.B. 

Eighty do do do George Biver, Bras d'Or, C.B. 

Forty-five do do do L6vis,Que. 

One hundred and twenty five fossil plants from the Devonian i^ooks at 
various localities in Nova Scotia. 

A; P* Low : — 

Fifty-fonr specimens ot fossils from the 0am bro Silurian or Silurian rocks 
of limegtone rapid on the Fawn branch of the Severn Biver. 

A. 0. Lawson :— 

Black variety of the Wood chuck (Arctomy$ empetre) And five fresh-water 
shells (three Unto luteolus and two Anodonta Footiana) from Bainy 
Lake. 

R. M. Ami : — 

About one thousand specimens of fossils from the Cambro-Silurian and 

Silurian rocks at various localities in the Provinces of Quebec and 

Outario. 
Seventy-two specimens of fossils from the Post-Pliocene nodules of Green's 

Creek, near Ottawa, Ont, 

L. W. Bailey:— 

About six hundred specimens of fossils, chiefly of Silurian age, from 
diflerent localities in the Province of Quebec and New Brunswick or 
from the adjacent parts of MainCi 
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fiXOLOGIOAL AND NaZURAX HxSTOBT SuBYIT AND tCuSIUM BbANCDBI, 

Ottawa, Slat December, 1887. 

To the Hon. Thob. Whitx, 

Minister of the Intoriori 
Ottawa. 

Sib, — ^I have the honor to submit herewith the annual report on the work 
aocomptished daring the past calendar year by this Branch of the Department of the 
Interipr, together with brief summaries by the officers in charge of the several ex- 
plorations and investigations. As in past years these explorations have embraced 
many parts of the Dominion, and have daring the past season extended fromYanconyer 
Island and the A'askan and northern borders of British Colambia, to James' Bay and 
the Atlantic coast of Nova Scotia, as well as to portions of the provinces of New 
Brunswick, Qaebeo, Ontario and Manitoba. 

Mach new and valuable geological and geographical information has been ao- 
quiied, and large and interesting additions have l^n made to the Af aseum collection. 

The Annual Report for 1886, Yol. II, new series, has recently been issued. This 
Tolume of 977 R. Vo, with numerous maps and illustrations, is composed of thirteen 
parts, or distinct reports, giving, in detail, the scientific and the practical information^ 
and the conclusions arrived at respecting the various portions of the country explored^ 
or on the other subjects treated of. The parts are also published separately, and are 
sold ai an average price of twenty -five cents each. 

My own time, during the early part of the year, after my return from Bngland, 
at the end of December, 1886, was fully occupied in the preparation of the Annual 
Departmental report, with the general executive details of the Branch, and in con- 
nection with the preparation of the Annual Report, Yol. II, above referred to. 

During the summer, between the 13th June and the 10th of October, I visited 
and examined various places, between Gaspd Bay and Cape Bosier in Quebec, and 
Yanoouver Island in British Columbia, where the work of the Survey is in progress, 
and where Home personal observation was required, either for information on points 
of economic importance, or in connection with the working out the geological strno- 
ture of the region. Of these may be mentioned : the occurrence ot petroleum at 
-C^asp^ ; the relations of the graptolite bearing rocks of Cane Rosier, Matane and 
Bic to those of Point L6vi8,the Island of Orleans and Quebec; tne cupriferous pyrrho- 
tite mines of Sudbury ; the silver mines and the iron ores of the vicinity of Port 
Arthur ; the coal mines of Lethbridge and of Banff; the silver- lead mines of Illicille- 
waet, in the Selkirk If ountains ; and the hot springs of Harrison Lake and of BanfIL 

As regards the Gasp^ petroleum, no efforts appear to have been made to 
develop it since 186 J, and beyond the fact of the recent discovery of oozings at a 
point higher up Silver Brook than where the first boring was made, there is no further 
information about it now than was given in the Geology of Canada, 1863, pages 402, 
5n and 789, and in the report by Dr T. Sterry Hunt, published in 1865, « On Petro- 
leum, its Geological Belations considered with special reference to its occurrence in 
Ckisp^." Three borings appear to have been made, the sites of which are marked on 
the geological map, ^ sheet, 6 N. W., but as none of them exceeded 200 feet, a suo- 
cessfal result was hardly to be expected. The development of the extraordinarily 
massive, cnpiferous ore bodies in the vicinity of Sudbury was being actively pro- 
aeOQted by' the company. The manager informed me that 2,000 tons of the ore 
had been shipped to the Messrs^ Yivians, of Swansea, Wales, and on their report 
depends the question whether the Sadbury ores can or can not be profitably worked, 
^his ore-belt lias now been definitely traced for eight miles, and outcrops of large 



bodies of ore have been foond at intervals thronghoat. In view of the immense 
qaa^iity of ore, the small cost of raising it, and the facilities for shipping it, a very 
low price per ton wonld leave a fair margin of profit. 

The argentiferous galena of Illicillewaet occnrs chieflv in qnarls veins, cnttisg 
a series of black carbonaceous or graphitic slaty shales, and thin bedded limeetonee^ 
often much folded, bat showing an average dip of from 36° to 40^ to BK.B., and 
apparently flattening towards the summits of the mountains. Most of* the veins 
ate parallel with the stratification, though not infrequently passing from one bed 
plane to that of another. The openings on Kennedy & Oorbyn's claim. No, 2, 
above the north fork of the lUecillewaet Eiver, and about 6,300 feet above sea level, 
on a precipitous mountain side, show a massive quarts vein in an almost vertical 
attitude, cutting the black slates which are here almost horizontal. The quartz is 
impregnated throughout with galena and some pyrites, and is said to be very rich in 
silver. A large pile of ore had been extracted, but as the only present access to this 
mine is by a steep zig-zag ascent of 3,010 feet from the Canadian Pacific Bailway, 
at Illeciliewaet, and then by a similar descent of 1,000 feet on the other side of the 
ridge, ore very much richer than the bulk of this appears to be would be required to 
enable this mine to be profitably worked. The vein has more the appearance of a 
gash vein than that of a true fissure or fault vein, the slaty rook on either side of 
the vein being continuous and showing no evidence of vertical displacement. Mr. 
G. fi. Wright gave me a number of specimens from some of the other claims, and 
tiiose that have been analysed by Mr. Hoffmann, have given from 247*92 oz. to* 
816*67 cz. of silver to the ton. In one only was a trace of gold found. 

The great elevation — ^from 2,000 to 3,000 feet above the railway — at which most 
of the present openings are situated, must be considered a somewhat serious disad- 
vantage, but there seems no reason why, by careful and intelligent prospecting, the 
same veins should not be discovered at lower elevations and in close proximity to the 
railway. No fossils have yet been found in these slates, but they closely resemble 
the black graptolitic shales, described by Mr. McConnell, p. 22 I), Annual Beport 
Gkological Survey, 1866, and may be of Cambro-Silurian (Ordovician) affe. 

Samples were procured from the two hot springs at Harrison Lake, British 
Golnmbia, and these are now being analysed. That of Banff has also been analysed 
by Mr. Hoffmann. It will be interesting to ascertain the difference in the mineral 
contents of these waters — the one rising from the crystalline rocks of the coast 
range of British Ck)lambia, and the other from the palaeozoic limestones of the Bocky 
Mountains. 

In my last summary report I stated " that the requirements of the Survey in 
respect to increased museum and office accommodation become each year more pres- 
aing.*' I may now state that, as regards the office accommodation, the steps I recom- 
mended are being taken, and in a few weeks four additional nr ell lighted and commodious 
office rooms will be available. They are on the top flat of the adjoining building whioh 
has been connected with the present offices, the communication being closed by double 
iron doors to minimize the risk of fire, a risk unfortunately always great in the pres- 
ent situation of the Museum, and one which, in view of the great and annually 
increasing value of the collections, and the impossibility^ of replacing them if destroyed, 
merits, I would respectfully submit, the serious consideration of the Government, 
with a view to its speedy removal. 



Dr. O. M. Daw8on,"with Messrs. B. 6. McConnell B. A., and James McEvoy B. 
Ap. So. as assistants, was engaged during the past season in an ezploratary survey 
ol the region of the head waters of the Yukon and its vicinity, including portions of 
the northern part of British Columbia, but for the most part in the territory to the north 
of the 60th parallel,which constitutes the provincial boundary. Dr. Dawson was placed 
in general charge of the expedition, which was carried out conjointly by the Geolo- 
gical Survey and Dominion Lands Branches of the Department of the Interior. He 
furnishes the following preliminary account of the^work of the Oeologicid Survey 



oontiDgeot — If r. Ogilvie's report on his Bpeoial work, in oonneotion with the £om« 
inion Lands Branch, appearing ekewhere: — 

'^The Yukon expedition waB undertaken in consequence of the necessity 
oi ascertaiuiog the nature and extent of the developments of placer gold 
mining, which of late years has attracted an increasing number of miners into 
the almost unknown district bounded to the south by the northern line of 
British Columbia, and to the west by the eastern line of Alaska. On acoount 
of the remoteness and the isolated character of the region to be examined, 
and the known difficulties to be encanntered io traversing it, much time and atten- 
tion were devoted to obtaining, by correspondence and otherwise, all available in- 
formation and in making such preliminary arrangements as were possible. For 
assistance in these matters, we are specially indebted to Mr. John Grant, 
M. P. P., of Victoria; to lir. Bobert Campbell, now of Manitoba, the original explorer 
of a great part of the region ; to Mr. J. Wrigley, Commissioner of the Hudson 
Bay Company, and to Mr. J. BicDougall, of the same company. 

'* I must also express my sense of obligation to Mr. W. Ogilvie, D. L. S., in special 
charge of the instrumental measurement on the Lewis Bi^er and to the 14lBt meridian, 
for his ready and obliging co-operation, and to Messrs. S G. McConnell and James 
McEvoy, of this Survey, for their efficient assistance, to which is due much of the 
snccess of the expedition in carrying out the pre-arranged programme of work. 

*' We left Ottawa on the 22nd of April, travelling by the Canadian Pacific Bail- 
way to Victoria,but, in consequence of irregularity in the sailing dates of the Alaskan 
mail steamers, were unable to reach Wraogell, at the mouth of the Stikine Biver, 
where our work may be said to have begun, till the 18th of May. Here Mr. McConnell 
stayed behind, for the purpose of getting Indians and canoes to enable him to make a 
micrometer survey of the Stikine from the end of the line measured by Mr. J. Hunter, 
in 1877, to Telegraph Creek, while I proceeded up the river by the first steamer of 
the season to Telegraph Creek, the head of navigation. From this place goods ara 
oarried by pack animals to Dease Lake, the centre of the Cassiar mining district; 
and here again a delay of several days occurred, as the animals had not been brought 
in from their range or shod for the season's work at the date of our arrival. FinaUj^ 
on June 6th,we reached the head of Dease Lake, and found the greater part of the lake 
still covered with ice. It was not till the 9th that we were able to reach the point on 
the shore near Laketon at which two men, previously sent on in advance with an 
Indian packer, were sawing lumber for bouts. Seven days were here busily em- 
ployed in this work and in constructing three boats for the purposes of the expedi- 
tion. On the evening of the l6ih, a strong wind having broken up the remainin^^ 
barrier of ice, we reached Laketon with our boats, Mr. McCannell, with a crew of 
five coast Indians intended for my work on the Upper Liard, having, mean while» 
joined us. On the i8th, having completed onr sapplies and outfit at Laketon, we 
left that place, and, on the 23rd reached 'Sylvester's lower post' ut the confluence of 
the Dease and Liard Bivers. Here Mr. McConnell with one boat and two men waa 
to separate from us for the purpose of surveying and geologically examining the 
Lower Liard. In consequence of the delays experienced I thoaght it advisable to 
instruct Mr. McConnell to make arrangoments, if possible, to winter at Fort Simp- 
«on, on the Mackenzie, as this would allow him to spend at least an additional monUi 
in exploration in the autumn, besides enabling him to begin woik to great advantage 
next spring, by descending the Mackenzie and croti^ing by the Eat and Porcapine 
Bivers to the Yukon, thus obtaining a much more complete knowledge of the geology 
of the basin of the Upper Yukon than would otherwise be possible. This action on 
my part I am happy to say has since met wiih your approval, and advices have been 
received from Mr. McConnell since my return, to the effect that ho had saccessfully 
accomplished the work on the Liard and had made arrangements to make his head* 
quarters for the winter at Fort Providence. 

'' On leaving the confluence of the Dease and Liard, my own party included^ 
besides myself, Mr. McBvoy, Messrs. L. Lewis and D, Johnson, engaged at Vio* 
4oria^ two Tshimsian and three Stikine Indians, all good boatmen. Two looal 



IMiia)9B bired lui giiidoe, aod to Jielp on the losg porlage, dMerted a day or two after 
ODgagisg, and from the lower poet, to near the coBflaenoe of the Pelly and Lewis, for 
an inteiral of more than, biz weeks, we met with neither whites nor Indians. 

** The asoent of the Liard and IVances Bivers to Franoes Lake proved miezpftot- 
0dDy difBonlt and tcdions, the water being swift thronghont and tbree bid canons 
baling to be passed through. Frances Like was I'cached on the 8th of Joly.and after 
spending a few days in examining and mapping the lake, making the obgervatione* 
B^eeiary to Hx its positioD, and id the endeavor to find some Itadian trail by 
which we might travel across to the Felly, we began the work of portaging on the 
nth. 

** As we had been nnable to discover any route now in nse by the Indians, and no- 
tmce whatever remained of the trail employed by the Hudson Bay Company in 
ibrmer years, and as no local Indians could be found to act as guides or to assist in 
earrying our stuff, it was evident that the crossing of this portage (which had been 
estimated by Mr. Campbell at about 70 miles in len^h) would b6 a difficult matter, 
and that we might indeed find it impossible to cairy over a sufficient. sapply of pro- 
irfsions for further work on the Pelly. We theiefore, constructed a strong log cdche- 
OB the shore of Frances Lake, and left there, to be taken back to Laketon by the 
Indians when they returned, everything we oould possibly dispense with. Had we 
been unable to effect the portage, there was in our cMie an ample supply of pro- 
vfsions to enable the whole party to return to the mouth of the Dease Biver. After 
s Tcry toilsome journey, we were, however, so fortunate as to reach the bank 
qi the Pelly on the 29tb of July, with still nearly a month's provisions for four 
persons, the necessary instruments, and a small camping outfit, a canvas cover from 
which a canoe might be constructed, and the tools and nails for building a wooden 
boat, should that prove to be necessary. Our Indians, who had for a long timci beein 
viery uneasy because of their distance from the coast and the unknown &arabter of 
tbe country into which they had been taken, were here paid off, and to their great 
delight allowed to turn back. 

'*As a dangerous rapid was reported to exist on the upper part of the Pelly, it wa» 
decided to construct a canvas canoe in preference to building a boat, which it 
might prove inopossible to portage pa&t the rapid. Having completed the canoe, we 
descended the Pelly, making a portage of half a mile past Hoole's Bapid or Oan6n, 
and reached the confluence of the Lewis branch of the Pelly (or Tukon) on the 11th 
of August We had now reached the line of route which is used by the miners and 
eatpeoted to find, at the mouth of the Lewis, a memorandum from Mr. Ogilvie, from 
whom we had separated in May. As we oould not find any such memorandum and as ][r» 
Ogilvie had not been seen on the lower river by a psrty of miners whom we met here on 
their way up the Lewis, we were forced to conclude that he had not yet reached this 

K'nt. The same party informed us that few miners were during the summer on the 
wart Biver, where most of the i^ork had been carried on in 1886,but that in conse* 
anence of the discovery of ''coarFe" gold on Forty-mile Creek, about 120 miles further 
oown the river, all had gone there, and that Harper's trading post, where I had hoped 
to be able to get an additional supply of provisions should we fail to connect with 
Mr. Ogilvie, nad also been moved from the mouth of the Stewart to Forty Mile 
Greek. From the place where we now were we still had a journey of over 400 milee 
to the coast with toe swift waters of the Lewis to conteno against for most of the 
distance. If, therefore, it should have become necessary to go down stream 220 mUes 
to Forty-mile Creek for provisions, so mnoh would have been added to our ap-f^tream 
jonrne;p that it would become doubtfol whether we should be able to afford time for 
geological work on the Lewis and reach the coast before the smaller lakes near tne 
■aountains were firosen over. I therefore decided to set about the building of another 
boat, suitable far the ascent of the Lewis, and on the second day after we had begun 
work Mr. Ogilvie very opportunely appeared. After having completed our boat and 
dbtained Mr. Qgilvie's preliminary report and survey sheets, together with the neces- 
sary provisions, we began the ascent of the Lewis, from the head waters of which we 
mossed the mountains by the Chilkoot Pass and reached the coast at the head of 



liTim Cftatf im tMiSipUi^Vet. I tiiii bkpi^y to be Able to add that the ^litire expe- 
ditlitf ^iht oeMM ouli with<Mit ifUy MiHdaJi g?6oident or \(m, notwithstandU^ the diffl- 
ealt niMiri (rf fhe ooantrfy dbd thil though oiroumBtantial reports were heaM in the 
spring <rf trouble betweien the miners and Indiana on the YnKfbni thesd proved to b^ 

** T&g^Mflikia. tMl6ffiiiill iHi^ gi'A^ta ifeflnlts of the #ork are n&k it pli<>oe^ 
or ehlbormdHttiSim tS iKdfe m sikblict of a' def MIM repoH at an darly im. m. 
OgiMt^B intminmia snfVet, iloiAr dfbnb^eM ebMy>1eted to the interfieotfoiioftlie; 
rivet iHth tKe l^lst itteridfaA, will ArDi a s^ffiofebtly Aboiirate base line f&r 
tntati espr^Mtiotfi £6 tbe r^^Ma; tti i^dlt^Oiti t6 this, fht6 geograpM^d fteilitt 
inolnde the completion of an inatrrnnental sarvev of the Stikine to Telegraton 
CMek t!y tfif . M<<JctentfI, #b!^ 9^ oo^teVM i»i<h' DeH^e Lake by a carefnllr paoed 
traVii^Be by Kr. tfel&v^. Thfe^eef, a detailed ^nnin^ snih^ey was carried by fh^ roiit^' 



previMfHly ch^in^d, fonoimg the iMafe, lAitA lUDd PelTvrivears andoonifeoting wit&' 
Mr. O^Vie*e,fineatt]beiA:oiith of tbeL^^ Biv^r, k toti^l distance Of abbMnlnehntid- 
1^ An^B. T^Ken in eitihn^tfdn wiw Mr. Ogilvie's measoVed line, these snr^eys itr- 
Olnde avi are^ 6f ov^r 00,000 si^a^^ nfSTeii; tb'A lnt«1no]^ of Which is still, with thie ext^ 
tion of reports received from a few nroepectors and from Indians, a terfd ineogniti. 
The saiM retJiark, inih litt][A gniBfloitira; itiay U applied to the whoM s^rrotmdina 
re^*6n* oi^tslde the sn'rVeVcfl d&diAi but ibtioU gtoeral infohnation has been bbVained 
iesT ecting tlbe tfxrtire district wbfih will facilitate httthet eiploratiotis. the whdle 
region is n^ord <ft le^ moniftfltin6n^ tb6ngh inteihi^t^d b^y wide afeas of flat oir i^Tl- 
ing cmHiry. The nc^h-dkstem mir^' of the bblt of coadt monntafns may be toid 
^o be at Telegrapb (hreek On the Stifi&d. A s^cbiTd important nionbtaifn riinge Mi^« 

Sa general north-west by sonth-east conrse to the east of I>iafire Lake and iir 6xit 
tiMSb by the Dcdse Bv^. To the east of this n6 high oi'weU-deflned rAnge was 
jglet with till the vicinity of FranCee taJk^ waas reached. Here a i^an^e, which itiy 
^ accepted as the Western pai^ of ih^ Boi^ky Mbdnt&ins proper, i^ toxmA With ^ 
fliibiTai* trend to tBe east, and fn this the' streams feeding Frances Lake and the PHitjr 
BtVer rise. On th^ lower Pertly and Lewis Bive:^ the odonotAios are fee» condider- 
a'ble and assifm'i' i direcdon approximating more neld-ly to east atid west 

^' The following heights, dednced fh>m a series of observatiocs at a few main 
|>oint8 Will se^^ tb indicate the genei^I eievaitioh of fhe country :— 

Feet. 

Telegraph 6reek, Stikine Biver (water level) 640 

DeaSeLalce. ^ c 2,661 

Gonfueiice Of Deaae and Liard Olivers • 2,100 

Prances Lake 2,577 

Peliy l(iver at ''^elly Banks " (water level) -• 2,Sl65 

Old Fort Selkirk, month of Lewis Biver (water level) 1.555 

LAke Lindeman, head of Lewis Biver. 2J6f5 

*^ Till the observations made in the field have been laid down on the map it will be 
impossible to give with precision any aceonnt of the geological features of the region. 
The rocks in general are closely analogous to those met with in the corresponding 
region in British Oolnmbia to the sontb. The coast mountains where croshea by the 
fitikine and by the Chilkoot Pass consist for the most part of graoitoid rocks, with 
some included crystalline schists precisely similar to those found to the south in the 
same mountain belt, some details in oonnection with which are given in my last report 
on Vanoonver l8land.f 

** To the east of the coast monntainSi on the Stikine and Lewis Bivers, there are 
PalfldOBoic rocks resembling those provisionally classed in the southern interior 
parts of British Columbia as the Cache Greek series. They include limestones, quartz- 
itee, slate s and schists, with a notable proportion of agglomerates and other materials 
of volcanic origin. In the vicinity oi l^ase Lake, and nearly on the same line of 
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strike on the Felly, important beds of serpentine oooar, and the associated rooks in 
these and many other places are preponderantly schistose and slaty, mnning thitmgk 
numeroos varieties, bat closely reeembling the rocks of the CSariboo and ouier goiSd- 
bearing districts to the sooth. 

** These PalsBosoic rocks are by fkr the most widely spread in the entire region so 
far as exploration has yet gone, bnt are interrnpted hy^ areas of mnitic rocks which 
generally form ridges or mountain ranges, and these in some maces are flanked by 
more or less important deyelopments of crystalline schists wnich are probably, ai 
least in part, altered portions of the Palaoioic. The most important granitic range 
met with in the inland region is that previoosly mentioned as crossing the Deaae 
Biver. 

" Fossils are by no means abnndant in the Palflscusoic rocks, bat a small oollectioa 
of graptolites, of Oambro-Silarian age, were obtained on the Dease Bivor, and Oarboni- 
feroas forms were observed in connection with the limestones in several places. It 
is qaite probable, however, that rocks ranging firom the Oambrian to the sommit of 
the PalsdOEoio,and possibly extending also to the Triassic, may be indaded in this great 
series, of which the schistose and slaty members constitute the gold-bearing rocks of 
the country. 

*< Bocks which are probably of Oretaceous age occur in limited basins on the 
Stikine immediately oast of the coast mountains, and beds holding liiddle or Lower 
Oretaceous marine fossils have a considerable development on the Lewis Biver, where 
there are also plant-bearing beds referable to the horiaon of the Laramie and probably 
of the same age as the so-called Miocene of the Alaskan coast and Mackenaie 
Biver. A few fossil plants which are probably Oretaceous in age were also found 
at one place on the Pelly Biver. 

*' The Miocene proper is represented in the Upper Liard vallev by soft stratified 
rocks, associated with basalts, and basaltic overflows, probably of the same age, occur 
on the Pelly, near the mouth of the Lewis, on the latter river at the Canon, and 
in the S'iokine valley east of the coast mountains. In the last mentionei locality 
are some remarkable examples of superposed columnar flows overlyiag coarse 
gravel deposits. There is not, however, in the entire region examined, any wide 
basaltic plateau. 

" Some features of special scientific interest occur in connection with Ruperfioial 
deposits and the evidences of glacial action, bnt these cannot be detaile'l here. It 
may, however, be stated that in both the Lewis and Pelly valleys tracer of heavy 
glacier-ice moving in northward and north-westward directions, are otten 
apparent. The grooving and furrowing is found eqauUy well marked at the water level, 
and at the summits of hills several hundred feet in height, and appears to indicate 
the northward movement of a conflaent glacier, in conformity with tiie general slope 
of the country. Terraces are of general occurrence and well developed, and often 
appear at considerable heights on the mountain sides. In connection with the distri* 
bution of placer gold, the direction of ice movement in the glacial period is of special 
importance. 

*' As the main object of the expedition was the exploration of the Yukon basin, 
but passing notice could be taken of the Cassiar mining dist* ict. The rich placer 
mines in the vicinity of Dease Lake were discovered in 1872, and reaithed their 
maxmnm produotiveness in 1874. in which year they are reported to have yielded 
about $1,000,000. The yield in sDCceedingvears has frradually declined, but aboatl50 
men are still annually employed in the district. Much prospecting Btill remains to 
be acoomplinhed before the possibility of the discovery of new rich cracks is ex* 
hansted. Promising deposit*) of quartz are known to occur, though nothing has 
yet been done towards their investigation and development. Ttieae seem to be 
worthy of special attention in consequence of the comparative aoooeelbility of the 
district by means of the Stikine. It would be easy to construct a waggon road from 
the head of navigation on the river to Dease Lake, and a railway may eventually be 
expeotod to follow this route into the interior. 

<< Gold mining in the Yukon district may be said to have been initiated in 1880^ 
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though little was done in that year except a oertain amonnt of prospecting hy 
twenty-five or thirty miners who entered by way of the Ghilkoot raa^ 
Since then a yearly increasing number of miners have entered the country^ 
by tne same route, and rirer bars have been worked with good results oa 
different parts of the Lewis and its tributary the Teslin-too (Newberry of 
Sohwatka. Hootalinqua of the miners), and on the Pel]y and Stewart rivera. 
In 1886 most of the work was done oq the Stewart, but iu consequence of the discoverv 
of 'heavy' or ' coarse ' gold on Forty-mile Creek, as previously mentioned, nearly all 
the miners went to that place last summer. This is the first dinoovery of 'coarse* 

f^ld in the district, but it may safely be predicted that many more will follow, 
respecting has so far been confined almost exclusively to the larger rivers, and the 
mining to river-bar mining, but the fact has been developed that gold occurs in 
greater or less quantity on ail the streams, and the extent of the fl^old-bearing river bars 
already known is, in the aggrecrate, almost unprecedented. The number of men en* 
^aged in mining on the Upper Yukon last summer was about 250, of which about 100 
are wintering in the country. The number likely to be employed next season can only 
be guessed at, as so much depends on the demand for labor on the west coast gener- 
ally. It is not impossible, however, that at least 600 men will be at work. 

" In comparison with the region now known as an auriferous one on the upper 
Yukon, the productive portions of the Cassiar mining diE^trict are small, as profitable 
work there was practically confined to a few creek«, yet in 1876 the transit trade al 
Wrangell, in connection with the mining in C^tssiar amounted in value to about e 
million dollars. Thib may serve as an index of the probable commercial results of a 
eimilar development of placer mining alone in any portion of the Yukon territory* 
*^ The prospective value of the Yukon district and northern part of British Colum- 
bia as a mining region I believe to be great. This region includes — measured from, 
the vicinity of Dease Lake to the intersection of the Pelly (Yukon) with the I4l8t 
meridian — a length of over 500 miles of the 0*»rdillora belt of the west, whioh^ 
wherever it has been examined, has been found rich in minerals and particularly ia 
deposits of the precious metals. The width of this particular part of the Cordillera 
belt is also great, as it appears, so far a-) our explorations have gone, to extend from 
the ooavt to the eastern ranges of the Rocky Mountains in the vicinity of the . Mack- 
enzie fiiver. This portion of the Cordillera region, together with that of the more 
Bouthern part of British Columbia, gives an aggregate length of between 1,200 and 
1,300 miles, almost exactly equal to the length of the same metalliferous belt ooik 
tained by the United States, and in all probability susceptible of an eventual mining^ 
development equally great. 

'*The general climatic features of the region explored and their relniion to its 
orography cannot ba entered into in this preliminary note. It must SDffi3e to aair 
that the very humid conditions of the coast do not extend to the interior, whioli 
includes some tracts of very dry country, and in the mountains of whijh glaoiere 
occur rarely, if at all. Wheat, barley and potatoes are grown, on a limited scale, at 
Telegraph Creek and in its vicinity on the Stikine, thouech irrigation is neces^ry* 
Fiirtber north, summer fro8tA are probably almost everywhere too frequent to admit 
of the growth of wheat, but I feel f^atiRfied that barley and rye, with other hardy crops 
may be grown as far north as the 6 ii*d parallel in the Yukon basin. The country^ 
though generally mountainous in character, includes large tracts of fiat or slightly 
broken land, and is, in fact, one which may eventually support a population as large 
£L8 that found in corresponding latitudes in fiurope (as, for instance, in the 
province of Vologda in Rusaia). It is for the most part wooded, and produces much 
timber of very fair quality, while open hill sides and terraces with bunch grass and 
aspen thickets occur along the ri^er valleys. Large quantities of fine furs are yearly 
exported from the Yukon district, reaching the coast by the Cuilkat and Cbiikoot 
Passes, Taku and Stikioe Rivers, or crossing to the Mackenzie by the Porcupine and 
Bat Bivers. 

*< One of the most important features of the Yukon district is the facility which 
the various large rivers, converging to form the main stream, offer tor travel and 
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Ibt^M^Uitiiloatton. TheBe'iUfHrdnieatisfor pi^oepeotlog and flftjdoifitg tli«r dbuii^ 
trjr^ ind the disitaiidiiflf tor wHtoh they itiay reapeotively be aBoended by boat or cilnd6' 
liaii not yet, iii most eaifos, been determined. It may be stated, howeVef, tUat tk# 
fhrerii navf gable' for' st^drnwlieel steamers in Canadian territory haVe an ag{(regfite 
Mnffth Cnteadiii^ Witbdnt rcfference to minor flexures) of oonsiderably ovei* IfiOO' 
vUmi in WUiiilh bdt dne'sononsbreiik tif aboiit three miles ooonrs on theije^^. Tliia] 
M^h will be lidded to when the nppefr reHbhes of the lar|^r streatns are exAaineli 
ihy&id the rapids or canyotis, whioh are, in the abo^e estimate, oonsidered^dirdiifliK 
ii^ the head of navigation in each oase. 

^ Over 120 photographs were taken along the rdtite followed, repreiientinff thi(^' 
^fliairaoter of the o6iintn^, and I am hanpy to sa^ that nearly the whole of theiseliliVe- 
]lroved satisfactory on development. Meteorologioal observations we'i^ kej^ up as re^ 
ularly as possible, and numerous observations for Mtitnde and longitude we>e niadel 
Snob geological and botanioal speoimens as appealed to be of interest ^Fdte hif6nf(ht 
Uok, bnt in oonreqaenoe of tbe diffionlties of transport tbe widigfat' df thd^^ hadt6 M^ 
kept do^v^ lis much as possible." 

Oost of seaf'on's exploration of both partieis,, H,882 . 4<t 

Mr. B. O. MoOonnell intended to send odt a preliitiiniffy i^eport on His etbnniiaA 
^n of thd lower part of the Liard Biver, above reftlrred to, by the HUdi^ti'Blty' wia- 
tlir naoket, tr6tn Maokensie Biver, but as this has fkiled' to ii(rrive iii tikiie tb hi- 
iaeiuded in this report, the following exti^ts fK)in letters addreftAed tb Dr. GK K. 
Bawson may serve to give an ontline of his work. 

In the first, sent Mck to the Pacific coast with his men, aiid dated lAUri TShkf^ 
Jdy 2T, he Writes : - ^ 

** I have now got down nearly to the mondi of the Nelson, abd haVe jnst' met 
aoHne Hudson Bay men ascending the river. I am sending my t\^o men b&ck witii 
thein, as the river is good from here, and I can drift down to Port Liard, even if I 
ciannot find an Indian to go down. I send them back from here because there is Ti<y 
diance of getting snpplits either at Fort Liard or Nelson House, and if I took them* 
W tb Fort Himpson they oould not get back this autumn, as the river is still b6om- 
ia^ and shows no sign of going down, and we have just about enough food left to Ia6t 
tliem to their edeh/e at the Devil's Portage. I shot two moose on the way down'and 
tiiat kept our supply up. We had a bad time getting down, as the river is a rcu^tar 
Miwde for over a hunared miles. Between the Little Oanon and forty miles mIoW^ 
^bii Devil's Portage it falls over 1,000 feet, and as forty miles of this is good w'ater 
jiM may imagine tbe state of the rest. It would be bad enough if it had room to 
flow, but it is penned in by canons, often less than 150 feet wide, every few miles; and 
Hian whirls and boils in an incredible manner. We worked our way oy sheer muscle, 
e i m r yltj g t>oth boat ani stuff through forests aiid over high hills. My men turned- 
Oot welland worked without a grumble. As fbr myself, I have hardly a stitch of 
oloQies left, as they were torn to pieces and left hanging on the brambles and roots 
along the many portages. I hope that you have worked your way through your 
many difficulties, and nave got out to the coast again. Bnt you have a tremendous 
talk before you, which I can appreciate now better than in the spring.'* 

In the next letter, fVom Fort Smith, Slave Biver, under date Atigust 23rd, Mr. 
MoOonnell writes: — 

** After leaving the men I floated down alone as far as Fort Liard, and there 
Mit an Indian to take me dowfi in a bark canoe to Fort Simpson. At Fort Simpson I 
nmnd the steamer, and came up as far as this place in her. This is rather a hard 
country to winter in without sending in supplies beforehand, as the deer have de- 
serted it, and tbe people have been on short commons since last march. I am mak- 
isig arrargements to stay at Fort Providence as it is a good locality for fish, and one 
wiU always have something to fall back upon. It is, Msides, below Slave Ldre, the 
ioe on which is the great impediment to getting down the Mackenzie early. * ^ 
I am going down Slave Biver in a canoe, and on the way I will go up Salt Biver to 
tbe ridge in which it heads. From tbe mouth of Slave Biver I purpose going up 
Hay Biver to the faL^, about 100 miles. I may also go up BufiUo Biver if I have- 
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time. IXurifig: the winter I win try ta visit Botn B^lls, ftiid'Brt tKe oodntry sboat. 
Fort Bae. I beliete Sir J\ fiidUudsan ie right aboat the PsI»o^te age of the shales, 
between Fort Simpson and this place." 

A box of fossils, sent ont at the sained time w!ih Uie Icitler from whitfh'the above' 
eztrads aie taken, has since arrived. The fossils AoW the jlresehee of Devonian, 
Triaaliio and Creiaoeons rocks on thb Llard Biver. 

^ . litr. Amos Bowman was obcapied the whole sea/son in preparing and in sapervis- 
ing the lithography of the maps of his field work jn British Cplnmbia daring the^ 
amaons of 1^6 and 1886, chiefly in the Cariboo district, ibe survey, of whi^, as 
stated in my report last year, was nn^^rtaken in connection with the Provincial 
Government. It was then, December 1886, anticipated that the work of reducing 
Hie measurements and preparing the mapa for publication would have been com- 
pleted early in 1887. It has, however, toother with the preparation of the report 
on the district, occupied till the dose of the year. Both maps and report will be 
published at an early date. 

In Manitoba, Mr. J. R Terrell eommenced a geographical and topographical 
examination and survey of the Biding and Duck Mountain region. He was assisted 
during the season by Mr. D. B. Dowling. We had very little precise knowledge 
respecting this district, but were aware of the oeourenoe in it of salt springs, iqrpsum 
dfiposits and strong indications of petroleum. It was also thought possiUe that 
Workable seams of ooal or lignite and natural gas might be found there, and in view- 
of its proximity to navigable watov and to nSlwaysi it was considered important 
that it should be thoroughly explored. Mr. I^rrell n^ports tOs follows : *' We left 
Ottawa on the 5th July and reached Brandon on the 14Ui, where the horses used last 
year on the Calgary and Edmonton survey had previously been brought by raiL 
Men and sapplies having been obtained, the party Mt Brandon on the I5th of July, 
following the trail noiuwards to Strathdair, situated in range 21, township 17. 
Thence an odometer survey was made up the Little Saskatchewen Biver, across the 
Biding Mountains and down the Yermihtm River to l4ike Dauphin. From the trails, 
pae<fd surveys were made of the beds of Ochre Biver and Edward's Creek, the banks 
(^ these streams being either too swampy or too much obetructed by fallen timber to 
admit of following them except on foot. 

An odometer survey was then made northward across Wilson Biver to YaUey 
Biver, a track survey being at the same time made of the Wilson Biver and its 
vicinity. North of Yalley Biver, one of the rounded gravel ridges, known to the 
Aidians as *' pitching ridges,** was followed first with a buckboard and odometer and 
afterwards on horaebaek as far as Fork Biver, a fairly accurate sketch-map 
being at the same time made of the eastern fkce of Duck Mountain. Finding 
that progress would be very slow north of Fork Biver, we returned to Yalley 
Biver and made an odometer survey of the cart trail leading westward along thia 
stream, passing through the gap that separates the Duck from the Biding Moun- 
tains in a wide glacial valley leading down into Shell Biver, from which the trail 
was followed and surveyed over the high ground south yvaid to the village of Bussell, 
a terminus of one of the t»tuiches of the Manitoba and North- Western Bai 1 way. From 
BuEsell, a similar survey was conducted scross Silver, Bird Tail and Arrow Greeks to 
Shoal Lake, and thence to Little Saskatchewan Biyer, returning by a more northern 
route to the point of starting. From Busiiell we proceeded northward with buck- 
board and carts to Asessippi, on the Shell Biver, fiom which point the vehicles 
were sent round to meet me higher up the river, while with saddle and pack horses 
I examined the lower part of the valley, and rejoined the carts about the south line 
ef township 26. We then continued up Shell Biver to within three miles ct 
the confinetce of the north and east branches generally in the bottom of the 
wide deep valley, but sometimes we were obliged to climb to the top of the 
bank where it was impossible, without great delay, to ford the stream. On> 
the Way, however, we left Shell Biver for a time and turned westward on an 
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Indian cart trail to Angtiog Lakes, where Cotd*8 band of Indiaoa have seyeral hoiiaea 
in which they spend the winter, being here in the centre of their hnnting groonds. 
From this village, then qaite deaerted, a track anrvey was made of the stream that 
flows northward ont of the largest and most eastern of the Angling Lakes till it 
flowed into the valley that separates the Dock and Biding Monntains. It waa found 
to be the main branch of Valley Biver, Two pack trails leading northward fix>m the 
Indian village were also ezamined, one being found to lead np the west branoh of 
Talley River to its sonrce, and the other to ^ The Lake that aoes not fteeae/' jmd 
the latter of which belongs to the dndnage area of Shell River. 

Betarning to this latter river, we were obliged to leave the carts at a point three 
miles below the oonflaenoe of the north and west branches, and to nse pack horses in 
-oontinniog the snrvey towards the soorjesof some of the smUl streams tribatary to 
the main river. Betarninff to the carts we followed and sarveyed an lodran oart 
trail northward across Big Boggy and Little Boggy Greeks, till it joined the old 
Pelly cart trail at the Indian village onOotd% Boserve. We then followed and located 
the latter trail northward to Fort Pelly, where we arrived on the 22nd of deptembcn:. 
Having here obtained safflcient supplies to last till the end of the season, we followed 
a cart trail t^ the north-east, keeping north of Swan Biver for aboat forty ndles, or 
till we reached the " Sqaare Plain," making an odometer snrvey throaghout the 
distance. I, however, branched off from this trail, and with pack horses followed a 
trail up BoUiog Biver, till the stream became very small and was flowing in a shal- 
low valley through a countrv that appeared to be one interminable swamp. As the 
oonntry was impassible for horses, I returned and made a paced survey down tiie 
bed of the f^tream to a short distance below the crossing of the old location of the 
Ganadian Pacific Bailway^ where the river again flows in a deflned but winding 
channel through a marshy level tract of country. 

Beturning to Square Plain, Swan Biver was crossed and followed on its north- 
em bank down to the mouth of Oak Creek, where the carls were again left, and 
with pa'^k and Baddle-hor<4es a track survey wa9 made around the north end of Duck 
MouDcain, following, during part of the distance, conspicuous gravel ridges that 
extend aloni^ the eastern face of the escarpment, at least as far north as the valley 
of SwAu Biver. In returning, the north-east point of the Duck Mountain waa 
cro9t»ed, anl also the head-waters of North and South Duck Bivers and Pine Biver. 
Then passing around the north end of Biff Lake, in which Boiling Biver takes its 
rise, the head of Favell Biver was reached. This river was then followed on a north- 
ward course to near its junction with Boiling Biver, returning thence to the carts at 
the mouth of Oak Creek. 

While I was engaged as above described, Mr. Dowling was making pace and 
track surveys of Svan Biver and of the country lying north of it in the vicinity of 
the camp. 

Btilow Oak Greek an odometer survey was made of the trail down to Swan 
Lake, and the river was followed on foot in many places, where there was any pos- 
sibility of cxpoaures of the underlying rocks beinic met with. From Swan Lake 
the party returned to Fort Pelly by the old Hudson Bay Company's cart trail 
on the north Bide of Swan Biver, at the sime time making an examination of the 
southern face ot Thunder Hill. 

The village of Bussell was reached and the season's work completed on the 
*«th of November. Arrangements were made for the care ot the horses and ontfit 
for the winter before leaving for Ottawa, which we reached on the 14th Nove mber. 
The surveys, which were checked throughout by latitudes taken with an eight 
inch sextant, will be plotted at once, and material will thui) be furnished for an 
approximately correct map of a part of the ojuutry thac, up to the present, has 
been almoot entirely unknown. 

Beadings were taken regularly three times a day from a mercurial barometer, and 
numerous intermediate readings were taken from two aneroids, and as these will be 
compared with readings taken fW>m a standard mercurial at Minnedosa, the height 
of which is known, it is hoped that the altitale of all important points can be de- 
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termmed with sniBoient ezactD688 to show the g6n«rml slope of the oountry and the* 
height of most of the important eleTatione. 

The geological atrnotnre of these ao-called monntains, as far as seeD, is veiy 
rimple. They are oomposed of praetioally horiaontal dark-grev elay-shale, interbedded 
with bands of ohalky limestone and bands and nodules of hard sandstone. These- 
beds eontain fossils oharaeteristic of the Niobrara and Benton subdivisions of the 
Gretaoeons of Meek and Bayden's Nebraska section, and it is not improbable that 
some of the lower beds, which on the Swan River were found to be sandstones and 
days, represent their lowest, or Bskota, Oronp, but no fossils were found to corrobor- 
ate this, and no break or unoonformity of any kiud was found between any of the beds 

In some places, as on Yermilion and Ochre JEtivers, the dark shales were found to 
oontain a small quantity of mineral oil, and it is quite possible that borings may^ 
reveal reservoirs holding this oU in considerable quantities. No coal seams of any 
▼mine, though carefully sought for, were found. 

This subject and the geok>gical structure of the district will be treated of in a 
detailed report to be prepared during the winter, after the observations and collections 
have been studied and the measurements plotted. About 1200 lineal miles of 
survey were made, and the observations covered an area of 3200 square mUes of 
territoiy within the province of Manitoba. 

The surface of the country is almost everywhere underlain by au irregular 
deposit of till, varying from a very thin crust to a massive bed several hundred feet 
in thickness. Bast of Duck Mountain its surfsoe on the lower lands is generally 
level or lightly sloping, to the west it is generally more or less undulating, while on 
the summit of the mountain, and on the upper parts of its easteru slope there are 
many areas covered by moranic ridges, consisting of high drift knolls, thickly 
overstrewn with gneissoid boulderB, between which are deep rounded hollows, often 
holding small lakes of beautifully clear water. 

Most of this latter country is practically valueless for agriculture, but consider- 
able areas of it are covered with valuable forests, which bv careful cutting could be 
made to yield a continuons supply of timber; but much of this rough land, especially 
that towards the north, is so thickly covered with boulders that it appears unable U> 
bear more than a few scattered and stunted scrub pines. The undulating land to 
the soutii and west of the Duck and Biding Mountains is at present partly covered 
with groves of poplar, between which are more or less extensive areas of grassy 
prairie. This countiy is admirably suited for agriculture, since the soil is rich and 
well drained, and wheat can be raised with very Bttle danger from early frosty cer- 
tainly as far north as Big Boggy Creek, and perhaps as far as Fort Felly. But 
perhaps the most fertile part of the whole district is that which lies between Dauphin 
Lake and the foot of Biding Mountain, where the underlying till is covered with rich 
layers of alluvial sand and clay. The land slopes gently towards Uie lake and i» 
drained by several clear streams that flow from the face of the mountains. The area 
is partly wooded, the surfiwe being covered with a rank growth of grass, weeds and 
rose bushes, and dotted with groves of willow and poplar. Towards the nonh it ia 
continuous with the swamj^ oountiy lying between the gravel ridges east of Duck 
Mountain, though even here there are many rich meadows. StUl further north, in 
the Swan Biver valley, meadow land again forms the greater portion of the 
surfiuse, bearing a close ^wth of tall fine grass. 

Near the headwaters of the Shell and Yalley Bivers, between Boiling and 
Favell rivers, on the northern fiice of Duck Mountain, as well as on some of the 
streams flowing from its eastern slope, there are some large areas covered with 
excellent white spruce averaging from 10 to 20 inches in diameter. Much of that 
on Shell Biver can be floated down into the Assiniboine Biver, where it can be sawn 
and distributed, but the rest must be floated into Lake Winnipegoosis. From there it 
must be conveyed to Lake Manitoba before it can re%sh a market, but this will be a 
Yery easy matter when communication is once opened through the narrow neck of 
land in the vicinity of Meadow Portage. Of late years fires have been doing 
veiy great damage to the forests of this region, and it certainly seems advieafale 
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thftt 00010 more stringent meaaarfle aboald be adopted to prevent the oeevrrence of 
the oonflagratioDB that periodically aweqp over auch lai^ areas throaghopt northern 
Manitoba. 

FoflBila werd collated trom the Cretaoeons ahalea and limestones, and also a 
small hot interestiilg oollectioQ was obtained from beds of pre-glaoial or eii-glaoial 
a^e, near the sommit of Dock Moantaio. Anmerons speoimeos of resent mnmnuds, 
btrds and insects were also collected. 

Fifty-six photographs were taken daring the season illustrative of the geology 
•nnd s^eral sorfaoe features of the country examined, 

Oost of explormtioD, tU7il.l6. 

In April correspondenee was entered into with Major Powell^ director of the 
United States Geological Sorvev, with a view to joint action in carrying oat the 
snrvey and delineation of the glacial Lake Agassix in its continoation into Manitoba. 
The terms of this joint action were agreed upon, and on the 6th May Mi^or Powell 
wrote expressing his ** gratification at this inangoration of international work." 

On the 11th September, Mr. Warren ITpham, to whom the work was entrusted 
by Major Powell, wrote as follows: — *^I have the honor to report tiie suoceesfal 
completion of the examination of the glacial Lake Agassis in its continuation north 
of the intemationid boundary in Manitoba, done under the auspices of your survey 
jointly for a detailed report to be made by nie to you during the coming winter, and 
for my monograph on the subject for the United States Geological Survey. The 
cost of this exploration was •344.88." 

Mr. Upham's report will form part of the next Annual Beport. 

Mr. A. Lawson left Ottawa for the field accompanied by Mr. Smith as atoistant 
on the 27th of MsYi to continue the exploration and survey of the country between 
the Lake of the Woods, Rainy Lake and Lake Superior. 

The work was commenced in the vicinity of Rainy Lake, and during the months 
of June, July and August Messrs. Lawson and Smith were occupied in making the 
surveys and investigations necessary to complete the maps of the Rainy Lake and 
the ]l&iny River districts. The6e maps cover an area of 5,182 square miles. They will 
be similar to that of the Lake of the Woods, published with Part c. c, of the Annoal 
Report, 1885, though on the smaller scale of four miles to one inch. The informa- 
tion for these maps is now in course of compilation in the office and the maps will 
be prepared for publication, together with a detailed report during the winter. 

After completing the field work, and before commencing the survey of 
the intervening country east of Rainy Lake, it was deemed desirable to make 
a further general reconnaisance of the geological features of the Thunder Bay 
district and the vicinity of Port Arthur, where latterly mining interests have been 
rapidly developing. The remainder of the season was accordingly devoted to thia 
work and to a visit to the Yermilion Lake and Gk>gebio iron ore districts in Minnesota 
for the purpofie of comparing the geological conditions which obtain there in connec- 
tion with these deposits, with those of the Thunder Bfij district, in many parts of 
which there are geological indications inducing the belief that valuable deposits of 
iron ore exist there like those above referred to. WhUe Mr. IjawBon was thus 
engaged Mr. Smith continued the topographical work on the north side of fianter's 
Island in the vicinity of the international ooundary. 

Mr. lAWBon*8 party was in the field fodr and a half months. Average strength 
five men. About 70O miles were measured by micrometer, log survey And oompasa 
triangulation. 

Cost of exploration, #1,608. 97 • 



Mr. As P. Low, accompanied by Mr. J. M. Macoun as assistant, was engaged 
during the summer in making an exploration of .the islands of James Bay. Np suit- 
able craft for the work could be obtained at Moose Factorv. A Lake Huron fishing 
hoAt was therefore purchased at Collingwood and sent to Missinalne station, on the 
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'Ql^kMiiaD Paoifio Bailway, situated on Dog Lake» at the ,I^ei4 gt ib^e ^[.'ohipoootett 
Biver. From here the bloat was taken across the height of land and down the Jkissiii- 
al>ie branph of the Mooite Eiyer to James* Bay, Moo^e Faotonr t>eing rei^ohod 27ik 
Jane. Leaving Moose 2Qd Jaly, the fir»t island visited, called Cmarltony lies near th« 
southern end of the bay and aboat one-third of Uie distance across frpfn the eastern 
shore. This island was foand to be wholly made up of sand, clay and boulders, with- 
out any rock in place, and farther investigation on t^he other islands visited showed 
Ithat they were ail of the same drift origin. Charlton l^and is t|he seooqd island in 
James' Bay ^n regard to sijse, being in sbape an irregular oblique parallelogram,^^ 
diagonals .bsing 18 miles from N.B. to S. W., and 12 miles frpm N. W. to S.& 

On the south side the shores are low and swampyi OQvei^ with a dense growth 
^f Uaok spruce and tamarao of small sise ; oo the otlier sides the shor^ are high, 
and inland the island is a rolling plateaa, with a light sandy soil, ^uppoc^ing a lai^golr 
^growth of white spruce and poplar. .While on Oharlton Island a jmoed snrv^ was 
made on the shore of Danby Island, which lies about one mile to the eastward. It 
was found to be roughly triangular in shape, each side being abqat two miles long. 
The whole island is low and flat and covered with small black spruce and ta^iaraii. 
On 11th July the party crossed to the Stiattons, two small islands lying N. 65* & 
from the north-east point of Gharlton and ten miles distant* The western or larger 
is five miles lon;^ from B. to W. by about one mile and a half brofd ; the smaller is 
nearly round, with a diameter of one mile and a half. The iivtcunor of the larger 
island has an eleyation of seventy-five feet above sea leveL 

Little Gharlton Island was next visited, distant eighteen miles from the Strata 
tons in a N.N. W. direction. 

From Little Oharlton a northerly course was taken through the Tiders, several 
small low islands, the larger covered with low boshe«,the smaller being merely sand 
imd boulder shoals, stopping at Watson Idland which lies N. 33 B. fiom Little 
Oharlton in latifude 62? 31*07". 

This island in form resembles a thin crescent, the gr^test length beiog eight 
miles from north to south. With the exception of a few stunted while spruce, no 
trees grow on the island, its sand and boalder surface being covered with sinali ar^tio 
jSoweriDg plants, grasses and sedges. Continuing northward, Solomon's Temples, a 
number of low, sandy shoals were passed, and the Twins, two Urge islaods lying north 
and south and separated by a channel five miles wide were reached. These islands 
have the same barren clutfacter as Watson. After the T.wins, WSilter and Spencer 
small islands lying to the eastward were examined and the mouth of the Big Biver 
reached 19th July. Here the party divided, ICr. Lo# going up the river while |Cr. 
Maooun explored the Lead and Bear Islands to the northwwi. The Big j(liver was 
ABCeuded fitty miles in an easterly direction. This is the largest river flowing into 
the east side of Hudson Bav and is navigable with large boats for twenty miles f roQi 
its mouth» It flows in a valley from one- third to one mile wide between cut banks from 
thirty to one hundred feet high. 

The surrounding country is covered with a dense growth of trees vfk tho follow- 
ing order as regards quantity : black and white spruce, tamarao, balsam and aspe« 
poplar, balsam spruce and banksian pine; there are numerous QuMrops of rook along 
the shores, the most common being a dark grey hornblende-gneiss. 

Leaving Fort George, 2nd August, the bay was crossed by way of the Twins and 
the Island of Agoomski reached. 

This is the largest island in James' Bay, being about seventy miles long from N. 
W. to S. S. by an average of ten miles broad. 

Unlike the other islands, its coast line and interior are low and swampy and the 
interior is covered with small spruce and tamarac. Fropi Agoomski the party 
retamed to Moose Factory and thence by the liissinabie Biver readied the .Oanadiaa 
Pacific Bail way 7th September. 

The coast line and islands as laid down on the Admiralty chart do not agree witk 
the Hudson Bay Company's chart, especially on the east eoasti and further, neitheir 
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the sise, bhape or position of the iBlands vimted by If r. Low agrees closely with that 
pveo on either of the charts. 

Mr. Macoon made seyeral interesting additions to the collections of plants and 
insects* 

Total cost of the ezploratioD, $3,179.00. 

In December last Mr. B. D. Ingall visited the salt districts of Ontario for 
the purpose of investigating the present condition of that irdnstry, and to gather 
statistics and other information relating to it This work was continued by meaim- 
of correspondence, after his return to Ottawa on the 5th of January. He was then 
engaged completing a report on the subject, and also one on the silver production of 
Oanada, both of which are published in the Statistical Report on mineral production in 
Oanada, Part S , of the annual volume for 1886. 

The preparation of the latter report^ examinations for which werecommenoedin 
1885, was much delayed last year by the preliminary work with Mr. Goste in oonneo- 
tion with the arrangements for the collection of the mining and mineral statistics. 

After the completion of this work, Mr. Ingall commenced the preparation of the 
maps and other illustrations to accompany his report on the silver mining district 
west of Port Arthur, and on the geological features connected with the Tory 
rich silver bearing veins of that district. At the same time arrangements were 
being made to commence an exhaustive investigation and survey during the ap- 
proaching summer of the apatite mining districts in Ottawa county, province of 
Quebec with a view to the preparation of a monograph on the apatite deposits and 
their developments. 

In pursuance of this plan it was decided to make an accurate delineation of the 
rocks associated with these deposits over an area of about 200 square miles, so oat- 
lined as to embrace the most important mines of the district, thus including parte 
of the townships of Portland, Derry, Buckingham, and Templeton.' Mr. Ingall was 
assisted by Mr. J. White, who on the 22nd June commenced the preliminary topo- 
ffraphical measurements, requisite for the construction of a map on which to lay 
down the geological features and the position of the worked and the unworked 
apatite deposits. At the same time Mr. Ingall made a tour of inspection of the 
principal mines, and then returned to Ottawa to continue work in connection with 
nis report on the silver bearing district above referred to, leaving Mr. V¥^hite to 
oontinue the work in the field. This was unfortunately brought to a close on the 
11th of August by a serious accident, in which Mr. White had his leg broken and 
was otherwise so eeriously injured as to incapacitate him for any work during the 
rest of the season. Under these circumstances, Mr. Ingall disbanded the party and 
has since devoted his time to the completion of his monograph of the Thunder Bay, 
Lake Superior silver mines, of which the publication is now in progress. 

Cost of the work in the field, 9860.24 

Dr. R Bell was engaged during the summer in an exploration of a portion of the 
large tract of but little known country on the confines of the provinces of 
Quebec and Ontario, including Lakes Temiscaming and Abbittibbi, the Montreal 
Biver and the upper waters of the Ottawa. The chief objects of the exploration 
were to ascertain more precisely the northern extension and the distribution of the 
great mineral bearing belt of Huronian rocks which commences on the Georgian Bay 
of Lake Huron and crosses the Canadian Pacific Bailway at and in the vicinity of 
Sudbury, also to investigate the question of the northern limit of the apatite or 
phosphate and mica bearing belts of Ottawa county, and likewise to mue such 
additions as might be possible to the existing very imperfect geographical knowledge 
of the region to be traversed. 

Dr. Bell wss assisted in the field during the summer by Messrs. A. B. Barlow 
and A. S. Cochrane, by the former from the 16th July to the Ist October and by the 
latter from 8th September to the 28th of October. The exploration extended from 
the Uth July to the 18th of October, when Dr. Bell returned to Ottawa. 
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Dr. Bell fbmishes the following BimiiiiAry of the fleMon'« operations :— 

** Although the wmtenhed to Hndaoo Bay waa croeaed both in the eastern and 
in the western extension erf the exploralioni the ooaniiy examined may be described 
as the Upper Ottawa ooontry, as the waters used as the bases of onr operations, both 
east and west of Lake Temisoaming, fall into the Ottawa River. 

** Fort Temisoaming was selected as headquarters for the summer." 

The examination ofthe rodcs of Lake Temisoaming was in continuation of the- 
work of Sir W. B. Logan, in 1845, the result of which is summarized iu Ofaapters lY 
and XII ofthe Qeology of Canada, 1863, and where also the succession ofthe- 
Tjaorentian and the Haronian rocks on Lake TemiBcaming is described. In the 
report for 1845 the rocks are more fully described, but they were not then known as 
Ijanrentian and Huronian. 

Dr^ Bell now states : — ** This lake is surrounded by Hnronian rocks and these 
were re-examined in the light of the knowledge of the Hnronian system which has 
been gained since the time c^ Sir W. Logan's visit in 1815. The Silurian limestones, 
Ac., of the islands and of Uie northern part of the lake were also examined and a Con- 
siderable collection of Aeir fossils was made. It is believed that the limits of the 
Silnrian area at the north end of the lake can now be defined with tolerable accuracy. 

** The course of the main Montreal Biver is singularly straight ; it* upward besr- 
ing is about north-west and the distance from the mouth to the Great Bend, near 
which it divides into two branches flowing from the south, is 85 miles in a straight 
line. In 1875 I examined both these branches and the country thence to Lake 
Hattagami, in connection with a geological exploration, exteoding fn^m the Wana- 
pitai and Sturgeon Bivers, but the main Montreal Biver, below the Bend, had not 
hitherto been examined geologically. The rockB along it were found to belong to the 
Hnronian system, except in two parts, namely at Bass Creek, two miles above the 
head of Elk Lske and just below the extremity of Sinclair's Line, or four miles below 
the junction of the Bast Branch, where LaureLtian goeisa was met with. 

'' From the Great Bend of the Montreal Biver I crossed the height of-land north* 
ward and descended the Frederick House Biver, a branch of the Abittibbi, to Paish- 
ko-tchagami Lake. All the rocks seen on this route also belong to the Hnronian » 

'*On returning from this exploration I descended the Montreal Biver to its junction 
with the northern outlet of Temagami Lake and made a track survey and geological 
examination of the lakes through which it flows. The rocks on this route were 
fonnd to consist principally of clay-slntee, argillites and quartzites. At the time of 
my visit to Temagami Iiake Mr. Barlow was engaged in making a micrometer and 
compass survey of it, having begun this work on the 23rd July, and he completed 
it about the end of September, after which he made a similar survey of the route 
from Temagami Lake vid Babbit Lake to the foot of Lake Temiscsming. Temagami 
Lake was found to measure about thirty miles in its greatest extent, or from north 
to south, and nearly the same from east to west, but much of its general area is 
oconpied by peninsulas and islands. It is remarkable for having two outlets which 
discharge its waters the one into the St. Lawrence and the other into the Ottawa. 
The southern outlet is a branch of the Sturgeon Biver, which flews into Lake 
Nipissing and thence by the French Biver into Lake Baron ; while the northern 
outlet as already mentioned, falls into the Montreal Biver and thence into the 
Ottawa. The rocks around Ternagami Lake embrace feUites holding pebbles of syenite, 
which are the most abundant, quartzites, clay-slates, massive diorites and crystalline 
schists. 

'< After having made a geological reconnaisance of Temagami Lake, I returned to 
Fort Temisoaming by way of Babbit Lake and the Mattabaichawan Biver and fouLd 
the rocks along this route to conhist principally of felsites and clay-slates. 

** The Bividre Blanche and the travelled canoe route from Lake Temiscaming to 
Abittibi Loke were explored geologically by the late Mr. Walter McOaat in 1872,-*^ 
and daring the present year Mr. £. B. Borron, on behalf of the Govorament of 
Ontario, made an exploration ofthe region lying to the southward of the latter lake 

Report of ProgreH. GeoL Snr., lS7a-73 pp. 112-135. 
2 



I 



I 



18 



«Dd he baa kiodly promif^ed to fomiah me witb notes of hie geolpgioal obeervstioas. 
We are indebted to Mr. Edward Hayoock and to Mr. David fieattj, P.LJB., for addi- 
taonal information on the rooks of the Riviere Blanche and neighborhood. 

^ The next division of the season's operations consisted ofthe exploration of the 
region between Lake TemiBcamine and the soaroe of the Ottawa, iusoompanied by 
Mr. Cochrane I proceeded from this lake by way of Kippewa, Birch, Sasicanaga, 
Wolf and Grassy Lakes to the Grand Lac da Moine^ and thence toGrandor Yiotoria 
Lake of the Ottawa* Lanrentian gneiss was the only rock obsenred on this rente all 
the way from the loot of Lake Temiscaming. 

<»Prom Grand Lake Mr. Cochrane was sent northward to ascertain whether or not 
the Hnronian belt which crosses the canoe-route between the height-of-land and Lake 
Abbittibbi, extends eastwardly to that longitude. In connection with this exploration 
he made a track surrey of the northern arm of Grand Lake» which has a length of 
About twenty miles, and thence across the iratershed, and down the chain of lakes and 
streams which leads in the same direction to Shabogamog Lake, A track-fioivey 
And a geological examination were made of this lake, which proved to be over thirty 
miles long. Mr, Cochrane next descended the river flowing from tfads Shabogam^ 
Lake for a distance of over ten miles, northwardly, where a series of rapida begins* iS 
proved to be a large stream, fully equal to the Ottawa just below Grand Lake, and is 
apparently the head of the un-named river flowing into Hannah Bay, at the aoathem 
oztremity of James' Bay. The height-of land passes cloee to the northern extremity 
of Grand Lake, and soon after crossing it Mr. Cochrane found crystallioe schists cc 
the Hnronian system, and further on they were met with here and there» alternating 
with Laarentian-like gneiss, as far as the outlet of Shabogamog Lake, beyond which 
the schists were contiouous as far as he descended the river. There is little doubt 
these rocks form part of the Hnronian belt, extending eastward from Abbittibbi Lake. 

** On returning to Graud Lake Mr. Cochrane, according to instruotionB,deBcended 
the Ottawa to Lake Temiscaming. The section of the river lying between Gmnd 
liake and Lac des Qoinae had ^n surveyed with the micrometer by Mr. Lindtiay 
Bussell, and it only remained for Mr. Cochrane to note the geological formations. 
The rocks aloDg this division of the Ottawa proved to consist entirely of lAurentian 
gneiss. The Haronian schists, between Lac des Quinse and Lake Temiscaming were 
examined and reported on by the late Mr. McOuat, in 187-2. 

« Leaving Mr. Cochrane at Grand Lake to continue the explorations which have 
just been described, I proceeded up stream towards the source of the Ottawa. Grand 
Lake, the Ottawa River and the lakes upon its course as far as Barrier Lake, had 
been explored by Mr. Henry C. Symmes, P. L. S., in 1866, so that I only required to 
examine this section geologically, and throughout its whole extent the only rooks 
seen were gneiss. 

'* Above Barrier Lake, both a geological examination and a track-survey of the 
Ottawa were made to its source, which was found to be in a small lake at the head 
of t^ north-western and longest of the two branches into which it ultimately divides. 
This sheet of water, which is only about two miles long, had no name, and I osiied it 
Ottawa Lake, as an appropriate designation, and as following the almost univerBal 
rule which obtains in these regions by which the lake at the source of a river bears 
the same name as the river flowing from it. Laurentian gneiss continued to be the 
only rock observed all the way from Barrier Lake to Ottawa Laka 

« From Ottawa Lake I crossed the water-shed to Bchaume Lake, one of ;he 
sources of the Gatineau River, and then descended that stream, which is constantly 
augmented by tributaries from either side as &r as the , river IMsert| continaing to 
make both a track-survey and a geological examination the whole way. No rock 
but gneiss was met with in descending the Gatineau until reaching a portage about 
thirty miles below the Zigonse or principal northeast tributary ofthe river, where 
a white-weathering coarsely crystalline light grey limestone made its appearance^ 
and was afterwards traced, almost continuously, down the river nearly to its moutiu 
This well characterised belt of limestone has evidently a great thickness. Thinner 
bands of a somewhat similar crystalline limestone we^e observed interstratifying 
gneisseS| &o., in the lower part of the valley of the Ddsert. From this point I brought 
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<my oftnoe-men by stage to Ottawa, and ihenoa sent them baok to Lake TemiBoa> 
ming vid Mattawa." 

The Itmeetone above referred to by Dr. Bell was first noticed by Mr. J. Siohardson 
in 1870 and is pretty fully described by him in the Beport of Progpreal^ Geol. Sarvey 
1870-7l,in which, on page 289, he says : **Withoat farther examination it woald be im* 
poeeible to say whether these limestones which areeo largely displayed along this por> 
tion of the Gatineaa River form one or more bands. The thickness ci this limestone in 
some parts cannot be short of five or six hundred feet and below the Big Bddy Portage 
may reach a thonsand feet." 

Dr. Bell farther reports that while endeavoring to ascertain the nature, Btructare 
and geographical distribution of the rocks in the districts examined daring the 
season, special attention was directed to the discovery of economic minerals. 

'* In this connection it may be mentioned that some days were devoted to an 
enquiry and examination into the alleged discovery of auriferous quarts veins in 
several places in the vicinity of Mattawa. The various openings where the discoveiw 
ies were said to have been made were visited and a number of specimens were col- 
lected. These have since been assayed by Mr. Hoffmann, but without finding gold 
or silver in any of them. 

*' ThA glaciation of the fundamental rooks and other phenomena of the drift were 
studied and many interesting facts noted, but these will be more appropriately 
recorded in the aetailed report to be prepared. Numerous observations tor latitude 
wore made, which will be used to give greater accuracy to the maps of our track 
surveys. Notes were constantly kept in reference to commercial timber and to the 
distribution and the nortbern limits of the trees in the region visited. Gonsiderable 
information was gathered on the natural history of the districts^ especially with 
reference to food fishes ; and collections of Goleoptera and Lepidoptera were made. 
The temperature of Lake Temagamin and of other lakes was recorded three times a 
day by Mr. J. Eraser, a member of the party. 

" Forty photographic vie¥rs were taken to illustrate the various charaoteristio 
features of the eoenory, points of geological interest and the general aspect of the 
country. 

*^ As on all previous occasions the Survey is again indebted to the officers of the 
Hudson's Bay Company for their kind hospitality and assistance in promoting Ae 
work, and in this connection I may be allowed to mention more particularly Ohief 
Factor Colin Bankin, Mr. 0. C. Farr, J.P., Mr. J. Mann, Mr. L. Christopherson and 
Mr. J. Turner. 

Cost of season's exploration, |2,036.87« 

Mr. F. D. Adams left Ottawa on the I3th July, and spent the following three 
months and a-half in exploring and mapping in detail those portions of the countiea 
of Montoalm and Joliette, which are includ^ in the north-west quarter sheet of the 
map known as the map of the Eastern Townships. 

The area examined by Mr. Adams has an extent of about 1,200 square miles, and 
lies immediately to the north of that explored by him in IHBb. He now states that, 

•< The great mass of anorthosite underlying Morin, Abercrombte, Wexford and 
several other townships in Montcalm and in the adjacent counties, and the southern 
and western' boundaries of which have already been determined, was still further 
examined, and its southern and eastern boandaries carefhlly traced. In doing so the 
unexpected fact was ascertained that the so-called massive and stratified varieties of 
this rock are in reality only different portions of one and the same mass. A num- 
ber of small outliers of anorthosite were found in the gneiss to the eas^ of this main 
area, resembling those found before on its western and southern sides. Four bands 
of crystalKne limestone were also found east of the Lac Ouarreaa band and on the 
eastern side of the principal anorthosite area, some of which undoubtedly correspond 
to those found by Sir William Logan on its western side. As a result of this summer's 
work, I think it may be safely concluded that the rocln comprising the principal 
area of anorthosite above referred to, as well as most, if not all, (tf the smaller areaa^ 
are of eruptive origin. 
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** All looalities, where minerals of eoonomic importanoe were reported to occur, 
wore visited and ezamloed. These were for the most part deposits supposed to con- 
tain either gold or iron ore, manyof whioh are associated with bands of pyritons 
rook near Sie contact of the anorthosite and gneisa. Several of them, now aban- 
doned| had at one time been more or less extensively worked for gold. Speoimena 
of dieee ores were collected, and it is proposed to assay them, in order to ascertain 
whether they really contain a snfSoient amount of gold to warrant further efforts 
being made for their development. A large number of other specimens were also 
collectedi some of which, it is hoped, may prove of economic importance, as well as 
of scientific interest. 

'' There still remains a large area to be examined within the limits of the map 
referred to, and until this is effected and the map can be completed for publication,, 
it is deemed desirable to defer the preparation of a detailed report on the geological 
structure of the district. A short report will, however, be prepared during this 
winter, dealing chiefly with the economic resources of those portions already 
examined, and which seem to be of more immediate practical importance. 

Goat of season's exploration, $563.00. 

Dr. B. W. Ells, with Mr. N. J. Oironx as assistant, was occupied during the 
past season in continuing to the northeast the final examination and mapping of the 
geological formations on the south side of the St Lawrence, in a part of the area 
comprising the north-east quarter sheet of the map of the Eastern TownBhipe, 
extending from the county of Megantic north-eastward to the county of Li'Islet 
This work was, as stated, a continuation of that of the previous season to the aoath, 
which is described in the summary report for 1886, and in greater detail in part J 
of the annual report recently issued. The first two months were devoted principally 
to an examination of the gold-bearing rocks of the Chaudidre district, and later 
the rocks along the southern side of the St. Lawrence were re-examined from St. 
Nicholas towa^s Bividre du Loup, together with some of the islands below the Island 
of Orleans. The object of this was to ascertain and to map more accurately than has 
been hitherto effected the distribution and the [relative positions of the Levis for- 
mation and of the so-called Lanson and Sillery formations along the borders of the 
St. Lawrence, where the rocks over considerable areas, were in 1869 assigned to the 
horison of the Potsdam sandstone, while other large areas of precisely similar rocks 
were still included in one or other of the sutKdivisions of the so-called Quebec gronp. 
The reconnaisance examinations which I have, from time to time, carried oat in all 
parts of the region since 1874 had made it evident that an entire revision of the 
work of 1869 and previous years was now required, and this was commenced by Dr. 
Blls in 1886, and has since been ably prosecuted by him. The observations of the 
past season must now be carefully studied, and another season's work in the area will 
he required before the actual distribution of the formations can be fully ascertained 
and finally mapped, and the geological structure reported on, as there is still a 
very large area, probably not less than 1,250 square miles, in the counties of Belle- 
chaese, Montmagny and L'Islet, that has been but little, if at all, explored. 
Much of it is thickly wooded and difScult of access ; but as it is on the line of 
strike of the mineral- bearing belt to the south-west, it is not impossible that in some 
parts of it there may be a recurrence either of the asbestos, the iron ore, or the 
cupriferous deposits of that belt. In any case it is very desirable that th^ whole area 
should now be fully and ezhanstively explored, and its geological structure worked 
out before the map of it is published. This, it is hoped, may be accomplished next 
year. A number of outcrops of serpentine, which are confined to the area sonth- 
west of the Etchemin Eiver, were examined, with a view to finding workable depo- 
sits of asbestos, but though at several of these small viens of asbestos were observed, 
the mineral does not aj)pear to occur in sufficient quantity to be of economic impor- 
tance, and the altered igneous rocks with which it is associated to the south-west, 
chiefly in what has been called the volcanic belt, seem to disappear after the valiejs 
of the Chaudidre and Etchemin rivers are crossed. 
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On mining in the distriot Dr. Ells reporta : — 

** The output of asboBtOB at the minee of Coleraine and Thetford has lar^^Iy 
increased during Uie past season, and preparations were being made to continue 
working during the winter. Several new mines have been opened at Thetford and 
near the Coleraine station, which promise well. 

** The Broughton Mine, situated on lot 14, range 7, Bronghton, about half a mile 
west of the Quebec Central railway, is still being worked, though its present output 
is not very considerable. The asbestos at this mine OQCurs in an irregular vein 
along the contact between the serpentine and the black Cambrian slates, and diffen 
from that obtained at the other mines of this mineral in character of fibre, and in 
its being associated with soapstone. It is, in eo far as yet ascertained, confined to 
but one vein of any importance. Three shafts have been sunk in the line of outcrop^ 
and some very excellent asbestos has been extracted, more especially from the upper 
portion of the vein. Yery good indications of asbestos wore also observed on lota 
27, 28 and 29, range A, Coleraine, near the Poudrier road, the propertv of Dr. James 
Beed. Though but little work had been done, a number of veins of asbestos were 
exposed at the surface, varying in thickness from half an inch to an inch and a half* 

" The gold mines of the Chaudidre have not yet been developed on a scale com- 
mensurate with their importance. During the past season three companies have 
been engaged in mining operations, vie., the St Onge Co, on Slate Creek, at St. 
Oeorge, Beance; Messrs. Conpal & Mc Arthur, on Mill Creek, near St Francis vil« 
lage, and Oftpt Bichards on the Cumberland Stream, a branch of the Famine River. 
On the DesPlantes Biver also, Mr. Horace Sewell has been engaged in prospecting, 
with the object of findin(< the old channel of that stream, and claims to have been 
successful in locating it, though no work has yet been done to test it as a source of 
gold. At St Francis^ Mr. Conpal states that ho has found considerable '' coarse '* gold. 

'' During the past summer the old copper mine at Harvey Hill has again oeen 
opened up, under the management of Mr. Cbas. Lionais, bat at the time of my visit 
the operations were confined principally to repairing the shaflts and buildings. This 
mine nas already been fully described in the Geology of Canada, 1863, pp. 724, 72^ 
and no further information need here be given concerning it 

" Work has again been resumed at the Soath Ham antimony mine. This pro* 
perty is mentioned in the Geology of Canada, 18t>3, p. 876, and later in the Beport of 
Progress Geo. Survey 1881-82, p. 399. It has lately changed hands, and is now 
owned by Dr. James Reed, who within the present year, 1887, has driven a tunnel 
from the lower part of the hill in which the mine is situated, a distance of 304 feet^ 
which has struck the vein at the bottom of the 100 foot shaft, with which also the 
other workings of the mine are connected. The mineral boaring lode, cut by the 
tunnel, is reported by Dr. Beed to be seventy feet in width, all of which he says will 
pay for extraction. The object of the tunnel driven by Dr. Beed is to drain the 
workings and to facilitate the extraction of the ore. Dr. Beed has already taken out 
about twenty tons of ore, and intends carrying on the work during the winter. The 
great difficulty in the way at present is the lack of a market, a difficulty likewise 
experienced at the antimony mines of Nova Scotia and New Brunswick. According 
to the '' Mineral Besources of the United States, 1885," the price of 60 per cent, ore 
was at that date SIO per ton, the amount of crude antimony and regulus imported 
into the United States for that year, being 2,668,302 lbs., valued at $323,741, and of 
antimony ore 243,635 lbs., valued at 98,783. 

*^ Attention has again been directed to the iron ore deposits of Leeds. These oree^ 
referred to in the Geolocy of Canada, 1863, p. 677, were suteequently examined by the 
lato Mr. Chas. Bobb, S.E., and are also referred to in " Iron Ores of Canada, p. 205^ 
Bep. Oeol. Sur., 1873-74," by Dt. Harrington, who says : '< The strata have been ex- 
posed by stripping for a distance of forty yards in the direction of the strike, and six- 
teen yards across it. In the latter distance three tolerably regular beds of ore were 
seen, respectively six, four and three feet thick, and all dipping to the north-west at 
an angle of 50^. The beds are separated by bands of chlorine slate, containing quarts 
•and felspar. The ore is a fine-grained magnetite, more or less mixed mith micaoeooa 
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lion ore, and some speoimena exhibit polarity in a marked manner.** Similar ore» 
ooonr in the adjoining townsbip of lovemesB. The analysiB of the Leeds ore, by Dr. 
Harrington* gave: metallic iron, 67 079 ; phos., '20b'; snlphur, -038. These ores 
we distant from the Quebec CentnU railway, at Bobinson station, about ten milee, 
and from the Grand Tronk railway, at B6oanconr station, from sixteen to eighteen 



The field work was commenced ou the 4th of June, and terminated on the 19th 
October— cost $1,449.33. 



Professor Laflamme, Who was engaged for a short time during the summer in 
ie««xamining the country and in continuing the revision of the geological boundaries 
on the north side of the St. Lawrence above Quebec, furnishes the following 
report: — 

" A detailed examination was made of the country between the St Maurice and 
the Batisoan Bivers, especially that portion of it which Ues to the north of the bonn* 
dary of the Oambro-Silurian rocks. The rocks observed here, as everywhere else in 
this region, belong to the Laurentian gneiss, which occurs in all its varieties, I, how* 
«ver, observed also three important hEtnds of crystalline limestone in the parish oi 
St. Tite. One commences at the southern extremity of Lake Boberge and ram 
westward to Lake Claire where it terminates. It is a coarse-grained limestone and 
encloses man v. fragments of gneiss, occurring as angular blocks regularly distributed 
through the limestone. The exposure is about five or siir hundred feet wide, and 
labout lialf a mile in length. The stone could, probably, only be utilised for buminj 
into lime. 

'* The second band occurs about six miles to the southeast of the'first It is i 
fine-grained rose colored limestone, susceptible of takirg a fine polish and cobm 
quently of being used as an ornamental marble. At the junction ol the limestom 
and gneiss there is a distinct appearance of bedding or alternating bands of limestom 
and of gneiss dipping south easterly 75P. The exposure is about two acres in exteni 
" The third band occurs about a mile to the south of the second, and the limeston 
dosely resembles that of the Lake fioberge band, the crystals perhaps even largei 
It likewise encloses many angular fragments of the surrounding rock. It could no 
be utilised as a marble. 

All this northern country cloeely resembles the Saguenay district in the manne 
in which the deposits of clay ^ glaiee," occur. These deposits are very irregulai 
and show much false bedding in most of the section made by the railway 
There is no trace of quaternaiy fossils like those of the countir in the vicinit 
of Quebec, and it seems that thebc deposits are all the result of the submergenc 
of this part of the country by the fresh waters of the melting ice and snow of th 
glacial epoch. The country is generally fertile,, but there is a larger number < 
extensive projections of Laurentian rocks, which interrupt the continuity of the cl« 
deposits. 

''Bast of Batiscan Biver the Laurentian rocks present the same general character! 
as do also the arable lands. The general strike is north-east and south-west, an 
there is no trace of limestone bands in this region. 

** I also made a further geological examination on the St. Anne Biver, but hai 
aothing to add to what was stated last year. 

*' The Trenton limestones are very regular with a scarcely discernable dip 1 
flonth-south-east. About two miles aliove St. Anne's church they are covered by tl 
Utica and Hudson Biver formations. 

*' In conclusion, I desire to draw attention to the work now being done in th 
part of the country in connection with the occurrence of natural gas. 

'' Already a number of wells have been bored, and thougb the result has not be< 
what was at first anticipated, yet there is no reason whyjudiciously conducted r 
aearches should not some day be crowned with success. The discovery of natur 

«e in available quantity in the province of Quebec would be extremely valuable 
e have no coal to work our minerak. Natural gas might replace it and give 
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fresh impolse to all our iDdnstries. Abandant sonroes of natural gas have been found 
ID Ohio in the same formations, adding a certain degree of probamlity to the presenoo 
of gas in onr Trenton and Utiott formations/' 

Oost of explorations, $400. 

From the above it might, perhaps, be inferred that natoral gas had not been dis- 
oovered in these fomlationsy and, therefore, it may be WeW to quote the following 
iMissage from chapter zvit, p. 52Vof-the Geology of Cansida, 1863, from which it wiU 
DO seen that both gas and petroleum have^looi^ heen known to occur over wide areas 
in Canada from the vicinity of Quebec to the Manitoulin IslandD, and it has also long 
been known to occur in (he ^wap^ Peninsula i^' 

*' The light carbdretted hydrogen or manh gas, which is so often a product of 
the tran^formatied ef organic flHMtter at ordinary temperatures, is abundant in the 
palidosoic rocks efCanaoa and ii^sues from many mineral springs. Those of Oale- 
donia, Yarennes snd Caxto»,' in- the Lower Silurian series, give off great volumes of 
this gas, which keep the waters in constant agitation, liai^y otiier less important 
instances ci the same kind might be mentioned, whOe in the higher strata of western 
Canada this gas is etill more abnndant, as at the well known burning spring near 
Kiagara Falls and in the region*of the oil wells. In boring these, reservoirs of it are 
frequently penetrated f^om which the gas is liberated wid explosive violence. In 
nearly all the oil wells there ii a greater or less disengagement of inflammable ^ ; 
80 that it would appear ^thatlhe strata ahnost eveiy where in that region hold, m a 
^onden^cd state, portions of light earhnretted- hydrogen, which is discharged where- 
' ever a natural &sure or an artificial boring lumishes a vent. 

It was farther stated Op. eit jp. 788 :• **The possibility of its occurrence in avail- 
able quantities in tome parts ef the Trenton formation should not be lost sight of.'' 

JDuring the past time or four Tears attention has again been directed to this 
qoestion, chiefly through the great developmeota that have during that period been 
made in Pennsylvania, Ohio and other states, and several wells have been sunk in 
the province of Quebec with a view to develop the indications of petroleum and 
natum gas, which, as already stated, were long ago pointed out by the Oeologtcal 
Survey. The most important of these trials wss made in the rammer of 1886, and 
it seems desirable to quote here the detittled description of it by Mr. Obalski, as 
published, pp. 116-117, Peport of the Commissioner ol Grown Lands, Qaebee, 1885» 

Oas Wvll' HiA^ St. OaiobtRU, oountt or MicoLtT. 

<< These boringM were ' efbcted oii Ur. Hilaire Trudel*8 I&cd (^o. 501 of the 
Osdastre) at th6 south-east - end of the conceMbn of Bons^joar (Seigniory Boque- 
taiHade). Th^ foUoi^iDg tAble gives the depths teached aod the nature of the rook 
4BCCttntered : ^ • * 

' On the surface, 31st July, 1885, 1 foot of earth, good cultivable 

soil, flow Of odorless gas. ' 

110 4Sf)B6t. 4t feet of blue loatai,'with thin layers of sand. 
4Sto S3 feat. 5 feet of white sand, with abundant emanations of odorless gas. 
ssto ssfest. IB feet of heavy gravel, composed of pebbles of granite, sandstone, 

' calcarM>us ttftk; &o.,"with abundfmt emanations of odorless gas 
and water. 
68 to TS ftet 7 feet of black sand, very dense, hard to penetrate ; water, but no gas« 
TSteissftet. 80 feet of solid ro<dr,ftandstotte, somewhat calcareous, soft enough 

' to be cut with a knife ; oily ooalngs. 
_ W to«gfest. ^ foet of same rodkj bdt harder and of a flner grain. 
Fm^is to 2S0lMt. if5 f^^ ofteA shale, wrongly called by the miners " soapstone." 
FMBS90io300ftet. jq feet of same rock, lighter color. 
VioBSOOtosiafset. 16 feet of serme rook, nearly black. 
Viom:3l6to370iMt. 54 feet of blackish brown schist, not hard; abundant and sudden. 

flow of gas, hating a strong ftmell of kerosene. 
Viwi870to476ftet. 105 feet of red shale; more abundant emanation of gas. 
nom4t0to620«Mt. 50 feet of red schist, somewhat greyieh. 
sistoOSOiMt. 66 feet of red schisVtofter. 
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Jrom 680 to 640 feet. €0 feet, another flow of gas, more ▼iolent, throwing mod and stODes 

from the bottom to a height of 60 feet in the air, acd preventing 
work. This gas affeota the eight and the langa of the workmen ; 
continuation of red shale. 

from 640 to 000 ft0t. 20 feet of impare oaloareeua rock, apparently containing magnesia. 

Another vein of gas of the same natore, 

from 600 to 710 foot. 60 feet of calcareous rock. 

from no to 830 feet. 100 feet of oilj calcareous roek. 

from sao to 860 feet. 40 fcet of black schist, soft to the toaoh. New vein of the same gas, 

from 860 to 1,116 It ^55 feet of compact black schist. 

1,116 feet. Work sospended. The gas continues to flow with sach force that 

it is impossible to close the orifloe, so two pipes of ^inch 
diameter are fltted to the main one. 

This boring has evidently passed throagh the Medina shales and sandstones 
which appear to be here 665 feet thick* and the remainder of the boring, 540 feet» 
seems to be in the Hudson Biver rocks. Below these the Utica, and the Trenton 
would be found, and as it is at tiie junction of ike latter that the main eras and 

Ctroleum occurs in north-western Ohio it seems very desirable that the St. Gr^goire 
ring should be continued ull it reaches the Trenton limestone. The Ohio section 
shows the Medina only 80 feet thick with 305 feet of Clinton and Niagara on topi and 
at the base of the Mediaa there is a heavy flow of gas, as is the case at 640 feet deep, 
the base of the Medina, at St. Gr^goire. Below this in Ohio are 430 feet of Hudson 
Biver strata and 275 ieet of Utica shale, at the base of which, or a few feet lower in 
the Trenton limestone are, as above stated, the great petroleum and gas reservcMrB. 
i'^ri^ An M important consideration in connection with the probable oocurrenca of 
these reiser voire is that of the geological structure of the district^ and while for 
reasons in connection with this I have never had any &ith in their ocourrenca on 
the north side of the St Lawrence, I consider that the probability of such reaervoira 
.existing on the soath aide, in the country between Lake St Peter and St. Hyaounthe, 
is very great, uepecially alonir, or in proximity to, the central part of the line 
indicated by Sir W. E. Logan as the course of tlie Deschambault antiolinaL— Oeol. 
of Canada, 1863, pp. 152, 205 and 272. 

At St Grteoire 550 feet of Hudson Biver strata have been penetrated. Between 
the Island of Orleans and the north shore of the St. Lawrence Sir W. Q. liogtai 
estimated the thickness of the Hudson and (Ttioa at 2,000 and 300 feet respectively. 
Supposing them to be eqaally thick at St. Gr^goire the boring would h^ive to be 
continued 1,700 feet before reaching the Trenton limestone. A little north of St^ 
Hilaire, on the Grand Trunk railway, however, the Trenton limestoue would 
probaUy be reached at a much less depth, as the axis of the anticlinal gradually 
rises in that direction, and the upper measures of the Hudson Biver and the Medina 
are absent 

In any case the question may certainly be regarded as one of great importance in 
comparison with the small amount of money which would be reqaired to thoroughly 
test it. 

As regards the question of manufacturing industries in connection with natural 
gas as a ftiel, however, I may quote the following remarks of Professor Lesley :t 

''The facts in reference to nataral g%s wells, briefly given above^ point to the 
conclusion that gas wells have their regular life, and that the quantity of gas is a 
limited amount If a single well is down and yielding gas, the pressure will remain 
constant and the supply regular for many years, but as soon as new wells go down in 
the immediate vicinity the total gas supply is sooner or later exhausted and all the 
wells cease yielding gas. 
'< The necessary result of this would be that natural gas as a fuel for iron puddling 

* The thickieM of the Medina formation at the west end of Lake Ootsiio ii giTsn (Gbol. of Osa* 
ada, 1863, p 812) af 614 feet. 

t Report L. 2nd, (Hoi. Sarrej of PennajlTanfa, p. 171. 
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and other useB miiBt be ooofiDed to the poBition of an eoonomioal adjanct to other 
foels. That is, for works in all other respects well sitaated for saooeesfnl inm 
working, with a cheap coal supply immediately available apon a temporary or per- 
manent ceasing of the gas supply, this natural gas can be brought in as a fuel and 
need with heavy saving of cost. But it is highly improbable that it could ever pay 
to locate works simply on a sas supply in a position where without the gas thA 
works could not be successfnUy run. it is therwore as an economical adjunct, and 
not as a main soorce of supply that this gas must be regarded," 



In New Brunswick, work was continued during the past summer by Professor 
Bailey and Mr. Mclnnes, assisted by Mr. J. W. Bailey. Professor Bailey's attention 
was &rst directed to the examination of the country on the upper waters of the BL 
John Biver, with a view to determine the limits of the Bilurlan system in that 
-direction aiul its relations to the so-called Quebec group supposed to underlie and 
flank it on the northern side. With this object in view, an attempt was made to 
ascend the valley of the St John to the north-west branch, where only a short intms 
val separates the St John waters from those of the Etchemin Biver flowing to the 
St lAwrence ; owing, however, to the dry season and the consequent low state of the 
water it was found impossible to ascend further than the Seven Islands, and even 
this point was reached with difficulty, while the ascent of the Big Black and lattla 
Black Bivers had to be abandoned. 

Having obtained as much information as possible regarding the Silurian rockain 
northern ]New Brunswick and in the adjacent portions of the province of Qaebeo 
«nd the state of Maine, ic was considered aJvtsable as a preliminary to the examin« 
4ition of the older rocks, hitherto koo^^n as the Quebec group, to obtain somewhat 
greater intimacy with the latter in the localities where they were first observed and 
where their typical features can be best otudied. 

For this purpose Professor Bailey visited Bimouski and Bic, and then carried 
his examination inland, till, ut the village of St. Blondin, be not only fonnd the 
western edge of the Silurian rocks, but that there, and in the adjacent Bois BroU 
Mountains, the beds were highly fossiliferoos, and from them considerable collections 
were made. He then visited Quebec, where Dr. BUs was engai^ed in similar work, 
and with him made a boat trip down the St Lawrence, thus acquiring a familiaritj 
with the rocks of the so-called Quebec group which would not otherwise have been 
possible, and which will greatly facilitate his further study of the similar fbrmaiions 
in New Brunswick. 

During the latter part of the season the cuttings recently made in constructinif 
the T^miscouata railway were carefully examined, as was also the country in thn 
-vicinity of Temisoouata Lake. In the latter examination Profostsor Bailey wan 
accompanied by Mr. Ami, who made a thorough exploration of the foftsiliferooft 
strata of Mount Wissick, Point auz Trembles and Lake Tuladie, and secured annmber- 
of interesting fossils, which must be critically examined l^efore any precise correhu 
tion of the strata in which they occur can be made. The district was examined in 
1849 by Sir W. E. Logan, and is described in the Geology of Canada, 1863, Ohapw 
XVI, pp. 420-423, under the heading '' Gaspd Series." 

The attention of Mr. Mclnnes was devoted chiefly to making measurements and 
securinflT other data required for the completion of the quarter-sheet map, 17 N.& 
of the New Brunswick series, on a scale of four miles to one inch. His observationa 
extended also into the area, which will be included in the adjoining quarter-sheet, to 
the north. A micrometer survey was made of the north side of the St. John Kiv<«r 
from Bdmundston to the mouth of the St. Francis, and of the St. Francis Biver and 
lakes, in all abont 100 miles. The region to the east of the inter- provincial boundary^ 
in Bestigouche county, was examined by ascending the Green Biver and crossing by 
a portage of abont seven miles to the Quatawamkedgewick, and thence by the 
Bestigouche and Grand Bivers to the St. John, The whole of this rctt^on 
was found to be occupied by strata of Silurian age. Lai^e areas of good land are 
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yet ttvailaUe for BetUemeDt in the ▼alleys of these Btreanis, aloDg which there are 
auny -fine atlnvial flatoy with good eoil OA the ujdaDdB. Aboat 260 outos of roads 
mmd elreams^ of whieh surreys were available^ were trafersed and esMnined dnring 

' Mr. Molnnes farther reports that game, owing to the protection afforded it by 
law. Is still fkirly abnndaat in this region ; that moose and cariboo are namerooSy and 
Ibat red deer have latterly been coming in in consideraUe numbers from the ad* 
joiBiaff state oi Maine. 

During the fir»t part of the season Mr. J, W. Bailey was oceapied in making an 
eoumination of the St. Francis Biver and its tributaries from their sources idonff the 
line of the Temiscouata Portage road to the junction of the bame stream with the 
8ti. John. He also made a detailed examination of Temiscouata, Boundary, and other 
lakes as to depth, physical peculiarities, Aa Subsequently he accompanied and 
aausted Professor Bsiley during the remainder of the season. 

Mr. Mclnnes left Ottawa ior field work on the 6th of July, and returoed on the 
11th October. Professor Bailey was in the field fW>m 12th July to the 21st September^ 
' Gost of seasons exploration $1,024.6). 

The geotoffical features of this region will form the subject of a detailed report 
and map^ which will be prepared when the cbservations have been studied, ^e fcissils 
40tenained and the measurements plotted. Another season's work In the lekl wffl, 
'ftMmerer, probaUy be desirable before the report Mid map referred to are puUiihed. 



Mr. B. Chalmers left Ottawa on the 12th of May for New Brunswick| to continue 
Ae eaamisation and mapping of the surface deposits within the area embraced in 
the quarter-sheet maps Bos. 1 S.B. and 1 S.W., bordering the Bay of .Fnndy. In 
1886 the area embraced in the quarter-sheet maps 3 S.B. and 3 8. W. was suryeyed 
and the report and accompanying maps are published as Part M. of the Annual 
Beport, 1886. During the season of 1886 Mr. Chalmers made a detailed examination 
4if the surface deposits in north*eastern New Brunswick, in the area covered by the 
aaarter^heet mape 2 N. W. and 6 S.E. These latter, with the report referring to 
vaeas, aie now waiting to be printed. Each of these qoartersheet maps covers an 
ansa of 3,466 square miles. Mr. Chalmers has, therefore, now examined| making 
aUowance for water areas, about 20,000 square miles. 

During the past season the work in the field was continued to the 14th Decem- 
ber, the cost being $749.42. 

Mr. Chalmers : '' states that the mapping of the different superficial formations was 
aarried out in greater detail this season than had hitherto been attempted, the more 
asttled condition of the country affording better facilities for doing so. All the 
JmnortaLt mountains and hill features, as well as the forest covered tracts, will be 
delineated on the map as accurately as time and circumstances permit. The repre- 
asDtation of the hills and ridges in wef^tern Chsrlotte seemed to be absolutely neoes- 
aanr to exhibit the character of the surface deposits. In the vicinity of St. Stephen 
aao eastward these ridges were found to be capped with boulder-day, while the 
waUejrs between them contain stratified materials. 

** Observations with the aneroid barometer were regularly taken, baped upon those 
af the meteorological stations at St. John and St. Andrew's, so that the heights in 
aearly every part of the area can be shown. 

** The general character of the fioil within the area under consideration is unfavor- 
able to the fiUGcessful piosecution of agriculture. Kevertheless, along all the 
river valleys, and moie especially in western Charlotte, there are excellent, well-culti- 
vated farms. The land is good enough anywhere when once cleared of boulders ; but 
owing to their abundance the labor attending this is simply immense. At St.. 
Andrew's there is a fine tract of land upon the Xiower Carboniferous sandstones." 

The maps and a full report will be prepared during the winter. 
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The explorations and paireya in Nova Scotia were oond noted dnring the pa8t> 
Bammer, as heretofore, nnder the enpervision of Mr. H Fletcher, who left Ottawa for 
the field with his associates, Mr. B. B« Faribault, Mr. J. A. Bobert and Mr. McMillan, 
on the 6th July. Mr. Fletcher's attention was devoted to the survey and examina- 
tion, in which he was assisted by Mr. Bobert, of that portion of Picton county which 
lies between West Biver and the country that is described in Part B of the Anniml 
Beport for 1886, recently published. IJr. Fletcher reports having secured the serv- 
ioes of Mr. Donald Fraser, of Sprin^lle, to trace the outcrops of the iron ores of the 
Bast Biver, and to describe the various workings on them. 

Besides coal and iron ore there are, within the area examined by Mr. Fletcher, 
workable deposits of gypsum, limestone, freestone, sand, brick clay and fire-clay. 
There is also a small deposit of bog-manganese in a brook at Glengarry. 

The ooal mines were not re-examined, but Mr. Fletcher states that *' some altera- 
tions and some additions are now req^mred in the map made by Sir W. B. Logan and 
Mr. Hartley, and pubKshed with the Beport of P^gress, Geological Survey, 1866-69. 

** The iron ores of Pictou county, though not yet developed, must be regarded as 
next to the eoal in economic importance. They are found at West Biver, Glengarry^ 
Gairloch, Lome, Bridgeville, Kanchard, Sutherland's and French Bivers, within a 
nulius of seven miles and a half, and consist of limonite, red hematite, specular, 
apathic and bog ore, in such abundance,variety and purity as to astonish all visitors. 
^e ores of the East Biver and Blanehard were worked sixty years ago, in a small 
' way, by the General Mining Association. Since.then much money has been expended 
to develop the mineral resources of the district. It presents greater facilities for 
manufacturing iron profitably than are to be found in any other jMirt of the Dominion, . 
and it offers a field in which the investment of capital, by a company having enterprise 
and skill, would almost certainly result in the establishment of extensive and remun- 
erative mining and smelting works, for the production of nearly all the grades of 
iron that are now imported. Pictou county is as favorably situated as are the best 
ore producing districts of Pennsylvania. There is a large market in the Dominion,, 
as is shown by the value — nearly fifteen million dollars in 1886 — of the iron and steel 
in various forms annually imported, much of which might be made in the country, 
labor being plentiful and cheap. 

*' The iron ores are in veins and in beds, varying in thickness from mere threads > 
to one hundred feet. Tliey crop out on hills and in blufls, and the mines could be 
worked and drained by an adit to a depth, in most cases, of ^00 to 300 feet, so that 
for some time to come neither pumping nor hoisting machinery would be required. 

** The limonite, which yields 65 per cent, of metallic iron, is associated wim man- 

Kiese in quantity, thus strongly resembling the limonitee .that are brought to Bnff- 
d from Spain to be used in tne manufacture of spiegeleisen, manganeisen and sted. 
The percentage of iron in the other ores is variable, but all are of workable richness. 
The Pictou coal is free from sulphur and yields a firm, excellent coke. Limestone 
for fiux is in close proximity and can be quarried,cheaply in any required quantity." 
A short and easily constructed branch railway would connect all the mines and 
the works with the Intercolonial main line, which now passes the coal mines, to an 
excellent shipping port on Pictou Harbor. 
Cost of seasons exjiloration $1,600. 

MiNKBAL StATIBTIOS. 

Mr. Goste, Mining Engineer to the Geological Survey, has been engaged during - 
the past year in collectiDg the material for, and in preparing a statistioai report on 
the exports and imports and on the production of minerals in Canada in 18e6, and,, 
when the information was available, for some previous years also. This report, 
oovering 85 pages, forms Part S of the Annual Beport of the Geological Survey, 
Yol. 11, new series 1886. It is also published separately and soMfor twcnty-five cents. 

The articles relating to salt and silver were prepared by Mr. B. D. bigall, Miaii g; 
Geologist of this Branch. 
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Mr. Goste was ably atristed throoghoat hy Mr. H. P. BramalL Ho waa fnrthar 
greatly aided, and the work wae much lightened and expedited by the readineas 
eviooed in all quarters to send in retams and answer enqmries, while bat for the 
information afforded by the Dapartment of Mines in Britidi Q^lunbia and by Mr. 
Gilpin, Chief Inspeotor of Mines in Nova Seotia^ it woald have been impoaaible to 
have completed the retams for those provinces. 

Mr. Goste states that ** aboat 2,000 forms and 400 letters were sent and 665 fbrms 
And 185 letters were retarned. Plans of twenty different mines were seonred and 
copied. 

With a view to prepare for 1887 a more detailed and complete report on tho 
mining resoaroes and indostries of the eoantry than that now presented, the follow* 
ing places were visited daring the summer by Mr. Ooete in order to mske personal 
examinations and enaniries : — 

Port Arthur, Saabary, Bristol Mine and places on the Kingston and Pembroke 
railway, Perth, Gapelton and MontreaL 

I^aring these visits Mr. Ooste observed ''that in several districts the mining 
operations were being poshed with more vigor and saocess than daring the previoos 
year, especially in the rort Arthur silver district, along the Kingston and Pembroke 
railway line, at the Bristol iron mine, in the phosphate districts and at the Cbipelton 
copper mines. A wonderfully rich ore body was discovered in March of this year 
at tne Beaver silver mine and in Jaly was exposed in four different levels. Ninety 
to 100 tons of selected ore bad been secured, which gave an average of $1,500 to the 
ton ; 1,400 tons of rock, averaging by assav $40 per ton, had been treated in the mill 
and had been reduced to about fifty tons of concentrates, averaging by assay $1,000 

{er ton. On one day in Jaly assays of the mill rock gave $85 and the concentrates 
2,300 per ton. 

In the district along the Kingston and Pembroke railway and at the Bristol 
iron mines Mr. Ooste observed a marked " renewal of activity in the working of 
the iron mines by two strong companies," 

*' Same of the Oanadian ores, it is true, contain a high percentage of sulphur, 
but so do the similar iron ores of New Jersey, in some instances as much as f per 
cent, and yet tbobc ores are mined in large qaantity* In 1880, there were 112 
mines being worked in New Jersey, which produced 739,369 tons of ore. An analysis 
of tho average ore of the Salphar Hill mine i^ave 2*527 per cent, of sulphur. This 
ore was osed in the company's farnace at Ohester, N.J., but was first roasted im 
Taylor's patent gas kilns, and it is stated that in a sample taken from 100 tons of 
the roasted ore only 786 per cent, of salphar coald be detected.* 

These facts are given by A£r. Ooste to show that there is no apparent reason 
why the same treatment coald not be sacoes^fally applied to the sulphurous Cana- 
dian ores, and he stales that the experiment is now being tried by the enterprising 
Ottawa capitalists who are working the Bristol mine, and who last summer ereoted 
two large Tajlor-Langdon gas kilns to roast their ore before shipment. Should 
this prove sacccssfal it will probably lead to the farther development of a number of 
large deposits of iron ore that have hitherto beer neglected. 

At the Oapelton copper and sulphur mines some extensive new works were in 
progress both at the mines and near the railway station. At the latter, large new 
salphurio acid works, nearly completed, and fitted with the best improvements, were 
being bailt by the present owners of the Albert, Hartford and Oapel mines, Meesra. 
G. H. Nichols & Oo., ot New York. At the mine, also, extensive preparations for 
working on a larger scale were being made. These included the erection of a large 
crushing and concentrating plant, two new boilers, a pamping station three-quartera 
•of a mile from the mine, a powerful hoisting engine, two air compressors and two 
shaft houses with corresponding well constracted skip roads. The old Albert^ or 
present No. 1 ^ haft will also be repaired. It is now about 810 feet deep, and the vein 
18, on the whole, stronger in depth than it was nearer the surCaoe. This is also tho 



•Tenth Oensus of the United States. 7oL XV, pp. 145-147. 
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in tho Grown mine^ which is ftiiiher west on the same yein, snd oontiDnes in 
notlve operatioDy the shaft haying now reached a depth of more than 1,500 feet. 
Nearly 44,000 tons of ore were exported from these two mines (Albert and OrownX 
to the United States in 1886. The ore is an argentiferons iron and ooppMBr pyrites, 
Tory similar to, hot holding a laiger percentage of both copper and silver than 
that of the celebrated Hnelva district in Spain, whence 550,000 tons were exported 
to BngUmd in 1886, valned at a little more than one million sterling. * 

&e cnpriferoos pyrites of the Eastern Townships contains as much salphor as 
the Spanish pyrites and is, as stated, richer in copper and silver. If it conld be 
introdnced into England at the same price, abont ten aollars per ton, there seems no 
reason why it might not compete snccessfolly with the SMnish ores, and thus lead 
to the development of other valoable mines in the Eastern Townships. 

In the phosphate mining industry Mr. Ooste states ^ there is a renewal of 
activity in the Ontario district where two promising properties are being worked by 
Gapt. Boyd Smith, and by the Angio-Oanadian Company. In Qaebec. Ottawa 
county, the mines continue to be actively worked and the production this year will 
nrobably be greater than in 1886." The introducticm of &inadian phosphate in the 
United States is likely to become an important feature of the industry and to afford^ 
a large and profitable market. 

Some hesitation and distrust is still noticed among many of the phosphate 
miners. This arises from the often irregular nature of the deposits, and from an 
idea at one time somewhat prevalent that most of the deposits were meresurfiaoe 
pockets. In this respect, however, there is no reason for supposing that the depos- 
its of phosphate differ from those rfiron ore or of any of the other associated min- 
erals, and thus while some of the deposits may be quickly exhausted, others will be 
permanent to the greatest depth to which mining operations can be profitably car- 
ried. 

During the summer Mr. Brumell was requested by Mr. Ooste to visit localities in 
the counties of Essex, Lambton and Brant, in Ontario. He also spent five weeks in 
New Brunswick, in King's, Queen's, Westmoreland, Oharlotte, fork, Sunbury and 
Northumberland counties. 

Early in October he was sent to examine into a reported discovery of coal at 
Campbellford in Ontario. The report, as was well known it must, turned out to be 
nnfounded, the country there being all occupied by the Trenton limestone form- 
ation. 

On the 13th of Oct M. Brumell went to Lake Temiscaming, but owing to the 
steamer on the lake being disabled was unable to effect anything or to visit the 
mines. 

Field expenses of Messrs. Ooste and Brumell $1,088.40. 

Chxmistbt and MnnuALOGTi 

The report furnished by Mr. Hoffmann on the work carried out in the chemical 
laboratory includes that in connection with the minendogical section of the museum, 
to the arrangement of which much time and oaie has been devoted by Mr. Hoffmann, 
and as a number of new specimens has been added to the collections, considerable 
extension and re-arrangement of the eases has been necessary. 

Mr. Hoffmann reports as follows : — 

<^ The work earried out In the chemical laboratory during the past year may be 
said to have an almost exclusive economic character. It included: — 

** I.^ Analyses of numerous specimens of lignites, lignitic coals and coals from 
the North- West Territoriy and British Columbia. Of the coals examined from the 
last named province, three were from seams of considerable thickness, and proved to 
be of venr superior quality. 

** II, — Analyses of iron and copper ores. 

** IlL — Analyses of mineral waters. 

~]Oning Statiftics of the United Kingdom, 1886. 
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. ** I7« — Gold and silver aasays. The nuiaber of tbeee aasays made in the labon^ 
lory daring the period ^bove speoified amounted to one handred and forty-eight, and 
exceeds that of any preyiona year. , 

'* Y* — MiBoellan^OB examinations^ embracing chromic iron ore, olay, fta. &o. 

" In the last sammary report of this section mention was omitted of the foliowing 
additions to the list of minerals preyionsly known to occur in Canada, vis., 
cookeite, urarinite, monaEite and smaltite. They have, however, been faliy referred, 
to in Part T, Annaal Report, ib86. The second mentioned, nraninite or pitch-blende, . 
ooAstitates the principal ore of oraninm, and is of economic importanoe^ being 
employed in chemical operations, for painting on porcelain, and glass staining. 

*' The number of mineral specimens received for examination amounted to six 
hundred and ninety eii^ht, as compared with five hundred and fortv-six for 1886, and 
three hundred and thirty-nine for 1885. A large proportion of these were bronglit 
by visitors desirous of obtaining information in rea^ard to their economic value, and 
this was in most instances communicated in the course of a personal interview. In 
many oases, however, a more than cursory examination was called for, and th» 
results were subsequently communicated by letter. Notwithstanding that corres- 
pondence has been as far as possible limited (p the writing of only such letters as 
were absolutely necessary for the conveying of information in regard to the reeulte. 
of examination, analysis, assay, or economic value of mineral specimens, it shows a 
marked increase over that of preceding years. Altogether the time devoted to 
visitors and correspondence, has been very considerable. Xhe number of letters writ- 
ten amount to two hundred and seventy-seven, as compared with one hundred and 
seventy in 1886. 

« The mineral specimens collected by Dr. 6. M. Dawson in the Upper Yukxm 
district are under examination, and the .two mineral waters from Harrison Springa, 
B.O., collected by yourself will now shortly be submitted to analysis. 

^' Mr. F. D. Adams has, (with the exception of about three months andahalf 
during the summer, when he was engaged in field work in the counties of Montcalm, 
and Joliette, in continuation of work commenced in the season of 1885) in the oapft- 
eity of assistant chemist, rendered excellent service, amongst other work conducted 
by him being that of the analysis of the water of one of the principal thermal 
springs at Banff. 

'' Mr. £. B« Eenrick worked faithfully ftQ^ diligently as junior assistant chepiiBt 
ujp to the end of August, when he Left to accept a professorship at $t* John's Gblloge^ 
Winnipeg. The position occupied by him has since been filled by Mr. R A. A, 
Johnston, an earnest worker. » 

** In the mineralogical section of the museum some of the specimens have been 
replaced by better ones of the, same, kind, and one hundred and twenty -six new ones 
have been added. These include the following presentations : 

Allan, W. A., Ottawa: — 

Crystal of apatite from the Bmerald mine, township of Buckingham, Ottawm 

county, Q. This crystal weighs five hundred ai^d fiUy pounds, and 

has a circumference of seventy-two and a half inches. It is supposed 

to be the largest crystal ever found in any country. . . 

Muscovite, with mcJusions of garnet, from the Yiileneuve mica mine, Tille- 

neuve, Ottawa county, Q. 
Native silver firom mining location B. 238, north of Atik Lake, west of 
White Fish Lake, Thunder Bay, Lake Superior, Ont. 

Ohisholm, Dnocan, Salt Springs, N S««— 

Brick^cluy and bricks from Salt Springs, Antigonish county, N. 8. 

Oopeland, J. S., Meriffonish, N. S. :««- 

Infusorial earth from Merigonish, Pictou county, N. S. 

Daly, Thomas: — 

Phlogopite, from the township of Portland, Ottawa county, Q. 
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EgaD, H. L., Ottawa :— 

Magnetite, from tbe townehtp of Litchfield, Pootiao oonnty, Q. 

Hajoock, B. B., Ottawa:— 

UraDinite, from the township of Yilleneave, Ottawa eonnty, Q. 
Monacite, from the township of Yilleoeave, Ottawa coonty, Q. 

Hanks, Prof. H. G., 543, Clay street, San Francisoo, Gal., U.S. 

A fine specimen of the new anhydrous salphooarbonate of aodiam, *' hank- 
site " ; also well-orystallized specimens of glaaberite. 

Keefer, T. A^ Port Arthun Ontario ; — 

Zinc blende, from the Zenith zinc mine, north shore of Lake Soperiofi Ont • 

Lemieaz, Joseph, Ottawa :— 

Hematite from Iron Island, Lake Nipissing, Ont. 

JdcCool, James, Mattawa, District of Nipissing, Ont. 

Apatite, irom the township of Iferries, district of NipLssinfl^i Ont. 

McDonald, .6., & Sons, Amprior, Oot ; — 

Polished coinmn and base of Arnprior marble, the stone having been taken 
from their quarry in the township of McNab, Benfrew coanty, Ont. 

Mackenzie, Alexander, Montreal. Q. : — 

Cih)ld-bearing rock from the Crow's Nest mine, Gaysboroagh coanty, N. S. 

McLaurin, J.« Templeton, Ottawa coanty, Q. : — 

Phlogopite, from the township of Templeton, Ottawa coanty, Q. 

McNeely, J. L., Carleton Place, Ont. : — 

Hematite, from the township of Beckwith, Lanark coonty, Ont. 
Copper pyrites from the township of Beckwith, Lanark county, Ont. 

Moore, Isaac, Ottawa:** 

Copper pyrites, from the soatheast side of Straight Lake, district of AIgom% 
Ont. 

Murphy, W. H., Ottawa :— 

Zinc-blende from the township of Calumet, Pontiac county, Q. 

Poole, H. S., Stellarton, N. S. :— 

C^boniferous conglomerate carrying native gold, from Gay's Eiver, Col- 
chester, N.S. 

Altered bitamen, from the falls measures immediately overlying the Acadia 
seam at Westville, Pictou county, N.S. 

Anglesite, from the Big Dome Mine, Arizona. 

Shea, Dennis, Bryson, Pontiac county, Q. : — 

Zinc-blende, from the township of Calumet, Pontiac coanty, Q. 

Toronto Stone Company, Toronto : — 

A dressed cube of the dolomite from Pel6e Island, Lake Krie, Ont. 

Van Home, W. C, V. P. Canadian Pacific Railway, Montreal : — 
Copper pyrites, from Sudbury, district of llipissing, Ont. 

Wild, General B. A., Port Arthur, Ont» 

Silver glance, from the Babbit Mountain mine, Thunder Bay, LakA 
Superior, Ont. 

Wright, G. B., Victoria, B. C. :— 

Silver ore from four different claims, lUecillewaet, Selkirk Bange, B.C. 

'' Mr. B. L. Broadbent was for the space of eight months engaged in the proseca-. 
tion of the work of permanent labelling of specimens in the mineral collection^ 
To-adjusting the contents of some of the cases, and the maintaining of the name in. 
An orderly condition. During the remaining months he waa occupied in writing 
labebi under the direction of Mr. Whiteavesi for the biological aeotion of the muaeaou 
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Mr. C. W. Willimott has labelled and catalogued a large Dumber of the 
BpeoimeDB whiob are ezbibited in tbe jard of the mneeam. These specimens consist^ 
in part, of such as cannot by reason of their size or nature, be accommodated in the 
museum, and of others, such as building stones, &c., upon which it is desired to 
aacertain the action of atmospheric influences. He has also been occupied in makinjp 
vp mineral and rock collections for yarious educational institutons, Ac 

*^ Collections of this description have been forwarded to : — 

Spedmens. 

Depart, de Olras Publicas Bepublica Argentina, for exchange.. 119 

James Bdmunds, London, England 42 

St Joseph Philosphical and Theological Seminary 105 

Halifax Teachers Class and Halifax Academy 106 

Professor J. 6. Bonney, London, England 41 

Captain Douglas 4 

Canadian Pacific Hallway (for exhibition at the Liverpool 

Exhibition) W 

Professor H« A. Ward of Bochester, N. Y. (in exchange for 

specimens required for the museum) 81 

53g 

** Collections for the following will be ready in a few days : — 

Spe«m«is. 

J. C. TremblOT, Chicoutimi » 116 

High School Board, Aylmer 116 

University of St Joseph, Memramoook, N.S 116 

Christian Brothers training school, Clonmel, Ireland 116 

St John's College, Winnipeg 116 

Canadian Institute, Toronto.. •••• 115 

1.223 

'' Collections for the following have yet to be made up : — 
W. Smith, Land and Works Department, B.C. 
Boyal Military College, Kingston, Ont 
College Bonrget, fiigaud, P. Q. 

'' In the course of the summer Mr.Willimott visited the townships cf North Burgess 
Bamsay, Darling, and Boss in Ontario, and Oxford, Chatham, Grenville, Yilleneuve, 
Wakefield, and Hull, in the province of Quebec, for the purpose of procuring certain 
mineral specimens required for the making up of collections for educational purposes. 
Whilst so ergaged he collected many specimens superior to those already in the 
museum collection, which they will replace, and in addition some other highly 
interesting ones, such as tourmaline in various stages of alteration, a mineral which 
may prove to be lepidolite, as also specimens of the monasite and uraninite of which 
mention was made at the commencement of this report.*' 



Paleontology AND Zoology. 

In this division Mr. Whiteaves reports as follows : — '* The illustrated synopsis of 
the fossils of the Hamilton Formation of Ontario, with descriptions of some new species, 
to which reference was made in the Summary Beport of last year, has been published 
and distributed. The fossils collected by Dr. G. M. Daweon in 1885 from tne Meso- 
zoic rocks of the northern part of Yancouver Island and adjacent coasts have been 
studied, and a critical list of the species, with descriptions of such as are believed to 
be new, has been prepared and published as an appendix to Dr. Dawson's report on 
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the geology of that distriot. An interestiDg series of fossils collected by Mr. J. B. 
Tyrrell in 1885 and 1886 from the Oretaceons and Laramie deposits of the valleys of 
the Saskatchewfin and its tributaries has also been stadied, and a similar list of 
species, with descriptions of several new forms, has been printed as an appendix to 
Mr. Tyrrell's report on Northern Alberta. A paper descriptive of the whole of the 
fossils at present in the Moseam of the Sarvey from the Triassic rocks of British 
Colnmbia has been written daring the year, bnt its publication has been deferred in 
consequence of the recent receipt from Mr. MoGonn jU of some additional species 
collected by him during the summer from deposits on the Liard Eiver which are 
evidently of Triassic age, a description of these species being deemed esseotial to the 
completeneas of this presentation of the subject. The generic and specific affinities 
of these fossils from the Liard Biver, however, have been for the most part ascer* 
tained, as have those also of a small but remarkable assemblage of species receotly 
collected by Dr. Dawson from the Cretaceous rooks of the Lewis River, a tributary 
of the Yukon, A preliminary examination has been made of a series of Cretaceous 
and other fossils obtained during the year by Mr, Tyrrell from the Duck and Biding 
Mountains in northern Manitoba, 

** Considerable alterations and improvements have been made in the upper flat of 
the museum. The more important ox these consist of the construction of six large 
new upright wall cases, three for the reception of fossils, two for recent sheilSi 
and one for birds. One of these new wall cases is now filled with the remains of 
vertebrata from the Post Tertians and Tertiary deposits of Canada, which have been 
skillfully re-arranged by Mr. T. C. Weston. To this series an important addition has 
been made during the year in the shape of a lower jaw, with several vertebra, ribs 
and' limb bones of a J/a^oefon, which was discovered some years ago in a peat bog 
near Woodstock, Ont. In two of the other new wall cases the larger fossils of the 
Carboniferous and Permo-Carboniferous rocks of the Lower Provinces are now dis- 
played to much better advantage than heretofore, these specimens also having been 
judiciously re-arranged by Mr. Weston. Two others have been devoted to the exhi- 
bition of a number of recent shells, of large and comparatively large siae, many of 
which have been recently acquired by exchange. The whole of the shells io these 
new cases, and in another of similar size, have been neatly labelled by Mr. B. Broad- 
bent, under Mr, Whiteaves' directions, the number of labels required for this purpose 
being 377. Mr, Broadbent, who has worked in this department for four months, has 
also labelled each specimen in the extensive series of recent moUusca from the Pacific 
coast of Canada now in the museum, so that the duplicates can be more 
readily distributed to educational institutions, and has placed upon exhibition in the 
oases a number of additional specimens. The last of the five new cases now contains 
112 specimens of Canadian birds belonging to the family Osdna, very few of irhich 
bad previously been exhibited, 

" On the 31st of December, 1886, there were 44 mounted specimens of Canadian 
mammals and 142 of Canadian birds on exhibition in the museum, Ou the 23rd of 
December, 1887, the number of mounted specimens on exhibition was, mammals, 
82y (including a fine example of a puma shot in August last near Victoria, Yaocouver 
Island) ; and birds, **66Z ; many of which have been set up by Mr. Uerriog during 
the year. To most of these specimens a provisional label has been attached. 

<<The number of letters written is a little over 200; and for rather more than 
three months, in the absence of the Director on field work, the duties of Acting 
Directori as on several former occasions, have devolved on Mr. Whiteaves. 

Mr, Weston reports that since the 80th of December, 1886, he has spent about 
three months in arranging, cataloguiug and labelling several hundred ethnological 
specimens. He has also prepared atout 150 microscopic sections of rocks from 
various formations. Between 13th June and 17th September, 56 days were devoted 
by him to field work and to the examination of manv fossil localities between Cape 
Boeier and Point Livis. In this exploration Mr. Weston was assisted by Mr. L. M. 
Lambe, A few days were subsequently spent in collecting fossils at Grimsby, Ont. 
Through the kindneaa of Mr, B. Thompsoiii of Grimsby, an unosually fine example <4 
8 
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Arthrcphycw (or Harlanid) Harlani was seoared for the moBenm. The rest of Mr. 
Weston'tt time haa been oooapied in miueam work in the palieontologieal defwrt- 
ment 

Mr. H, H. Ami reports that during the earlier portion of the past year he was 
engaged in determining, classifying and labelling the large series of Silnrian fimnils 
coileoted by Mr. Weston in 1886, at various locaiities on the Arisaig shore, at Gape 
George and at Lochaber Lake, and in Antigonish oonnty, M. B., from rooks whioh 
rsDge in age from the Medina to the Lower Helderberg. He has also deter* 
mined the Graptolites oolleoted by Dr. Selwyn at Matane and has helped Mr. 
Whiteaves in the examination of some -Devonian fossils from Western Ontario. He 
has prepared systematic lists of labels, whioh have sinoe been printed, for the fossiis 
of the Hamilton Formation of Ontario enumerated in Mr. Whiteaves' " Oontribntions 
to Canadian PalsBontology," Vol. 1, part 2, and for the graptolites of the L^vis Forma- 
tion. Collections from the duplicates in the museum have been selected and labelled 
by him and sent to the ibllowing institutions or persons :— (1) To Laval Universityy 
Quebeo, fossils; (8) to Mr. W. B. Clark, of Johns Hopkins University, Baltimore, 
fossils, in esobange for oCber specimens ; and (3) to the Bev. Hector Onrrie, of 
Thedford, Ont,, recent shells in eaEchange for Devonian fossils. Small coHecttons, 
for special purposes, have also been forwarded for examination to Messrs. Q. F. 
Matthew, £. O. Ulrich and C. D. Walcott. Durioff the month of September and part 
of October, Mr. Ami was engaged in assisting Dr. Blls and Professor Bailey in tneir 
field explorations of various parts of the province of Quebec, by oolleoting fosnls with 
a view to ascertain the exact geological horiion of the rocks from which they were 
obtained. Since his return from the field he has examined the somewhat ettensive 
collections of Natural History specimens of various kinds which Mr. D. N. St. Oyr 
brought to Ottawa for identifioauon, on behalf of the Quebec Gtovernment. These 
collections are intended to form the nucleus of a museum in connection witii the 
Department of Instruction at Quebec, and consist of a large series of Oamdian fossils, 
mostly from the province of Quebec, and numerous species of marine, land and 
fresh water shells, with other invertebrata, from the gulf or valley pf the St. 
Lawrence, exotic snells and the like. These collections have since been named, 
labelled and catalogued by Bir. Ami, under the supervision of Mr. Whiteavea, and 
duly forwarded to Quebec. 

As in previous years, the whole of the drawings required for the illustration of 
palnontological reports have been carefully and skiltully prepared by Mr. L. MlLambe 

The following collections have been received during the year firom members of 
the staif or from gentlemen engaged in the work of the Borvey :«— 

Dr. A. B. 0. Selwyn ;— 

About 60 specimens of graptolites ttom the shales o| the Livis formation at 
Matane, Q. 

Dr. B. Bell :— 

About 260 specimens of fossils At>m the Silurian rooks of Lake Temisoaming. 

One skin of a black hare from Paishko^tchi^mi Lake. 

About 120 specimens ,of coleoptera and 60 of lepidoptera from the Upper 
Ottawa region^ extending from Temagami Lakd and the Montnal 
JRiver to the source of the Ottawa Biver, due north of Ottawa. 

One Star-nosed Mole (Gandylura cmtata) fh>m Ottawa* 

One Jami^g Mouse (Zapus hwUMdwi) from the Albany Birer. 

Dr. 6. M. Dawson i— 

One Field Mouse (AnHcolariparid) from Finlayson Lake, Liard Biver,N.W.T. 
One Bed Squirrel (Seiurys U^kdmicut) from the Yukon Biver at the oonflu* 

ence of the Lewis and Felly. 
One Northern Flying Squirel {Sdurcpteryu vobMUa var. JBudsonieut) from 

CHiilkoot Inlet. 
Om Spotted Sandptper (AcfeYiimaoiitafi^) froo^fbe OMdm^. district B.GI. 
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Ooe Northero Pftoifio Kittiwake (B'ssa iridactylat poUicaris) from Franees 

Lake, N.W.T, 
A small series of fresh water shells, ioolading some remarkable varieties of 

Limncea ampla^ from Franoes and Finlayson lakes and the L<)wis Bi^er. 
Several specimens of graptolite^ from the presamably Oiimbro-Silarian 

shales of the Dease Biver, and thirty-five speoimens of fossils from the 

Gretaoeons rooks of the Lewis fiiver. 

Dr. S. W. Blls :— 

A seriea of abont 60 speoimens of fossils from the L4vis Formation at vari- 
ous localities in tne province of Qaebec. 

Dr. R W. Ells and H. IL Ami :— 

Forty specimens of fossils fh>m the Cbandidre Biver, Q., near the railway 

bridge. 
Twen^ specimens of fossils flrom the Badson Biver formation near St 

Nicholas, Q. 
About twenty specimens of fossils from Point Livis and South Quebec . 
Several fossils from Ohamplain Stree^ and loot of Citadel Hill, Qdebec. 
About twenty fossils from the Montmorency Biver, and the same number 

from Bois BrflU and St Blondin, Q. 

Pro£ John Vacoun :— 

Fifty-six species' of birds, represented by 90 skins, and two mammals, firom 
Vancouver Island ; also a large number pf marine shells and other 
invertebrata^ and of land and jfesh water shells, from the same locality. 

R6. Mc(}onnell:— 

An interesting series of fossils from the Triassic and Cretaceous rocks of the 
Liard Biver. 

J. B. Tyrell and D. R Dowling :*- 

460 specimens of Cretaceous fossils, twenty-four of butterflies and three of 
mammals from Duck and Biding Mountains, in northern Manitoba. 

Professor L. W. Bailev :— 

Fossils from the Beccaguimic Biver, N. B., from various places around Lake 
Temiscouata, Q., and ftom Bois BruM and St Blondin, Q. 

T. 0. Weston :— 

About 1,000 specimens of fossils collected at various localities between Oape 
Bosier and Point L6vis, Q . and about 300 specimens of forty species 
of Niagaira fossils from Grimsby, Oot 

H. M. Ami : — 

Collections of fossils from Pointe auz Trembles, Mount Wissick, Tuladi 
Biver, Tuladi Lake and other places near Lake Temiscouata. 

W. Mclnnes: — 

Silurian fossils from rocks south of Bimouski, Q. 

H. P. Brumell :— 

Five specimens of fossiliferous Trenton limestone from Gampbellford, Ont 

The additions to these departments of the museum, by presentation and purohase, 
are as follows :— 

By Presentation : 

Charles E. Fish, St John, N. B. :— 

Specimen of Lepidodendnm Stemhergiif firom the Ifillstone-aTit of New- 
castle^ K B. 
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J. W. Tyrrell, WestoD, Ont :— 

One female " Blae " Pox, Vuipes ltgopu$, rar. fmliginows (trapped January 
12 h, 1886); one Arctic Fox, Vuipes lagapus, in winter coat; one 
Eioged Seal, Phoca foetida, (something ander a week old); two 
HadsoD'fl Bay Lemmings, Gimiculus torquatus ; one Polar Hare, Lepus 
timidus, var. aretieus, io winter coat; all from Ashe Inlet, Hudson's 
Strait. 

6. Seifert, Fabriqoe St, Quebec :— 

Three specimens of the Fresh-water Pearl mnssel^lfar^anYana margaritifera) 
with a number of pearls from the same species. 

W. F. Whitcher, Ottawa :— 

Skin of Kit Fox ( Yulpes vdox) from Antelope Lake, Assiniboia. 
Professors. Hull, Director Geological Survey of Ireland, Dablin:— 

Two specimens of Oldhamia antiqua from Oarrick MouQtain, Wicklow, and 
two of Oldhamia radUUa from Bray Head, Wicklow. 

H. Bartlett, Ottawa :— 

Specimen of an Osprey (^Pandian haU^Uus cai^oUnensis) shot on the Bidean 
Biver near Ottawa. 

W.P. Lett,OLtawa:~ 

One Sora Bail {Porzana Carolina) alsio shot on the Bideau Biver near Ottawa. 

Sir William Dawson, O.M.G., &o. : — 

Specimen of Flustra serrulatOf Busk, from Murray Bay. 

T. G. White, Ottawa :— 

Four specimens of Wilson's Meadow Mouse (^Arvicola riparid) from near 
Ottawa. 

W. J. Bay lav, New Edinburgh :-^ 

One adult female of the Marsh Harrier (Circus Hudsonicus) shot at Britan- 
nia Bay, near Ottawa. 

D. N. St. Oyr, Department of Public Instruction, Quebec : — 

One young Harp Seal (PAoea Oroenlandica) apparently about five or six 

weeks old. 
Specimen of Hippopus maculatus. 

H. L. Poole, Manager Acadia Goal Mines, Stellarton, N.B : — 

Fine specimen of Lepidodaubron pers<matum from the coal measures at West- 
ville, Pictou Co., N.S. 

Percy Woodworth, Kentville, N. S, : — 

Six specimens of insects and two foetal mice, from Diggee Island, Hudson's 
Bay. 

W, F. MacEay, Fort Albany, James' Bay : — 

Three specimens of biras from the Albany district. 

By Purchase : — 

Head of adult BulUwalrns (Odoboetus rosmarus) and skin ot a White Wolf 
(fianis lupus, var/), both from Ashe's Inlet, Hudson's Strait. The walrus 
was shot on the lOth of April, 1886, was eleven feet loni? and weighed 
about 25,000 lbs. The white wolf was shot by an Bskimo in the win- 
ter?of 1885-86, about 30 miles north of Ashe Inlet, or in Lat. 63^ N 
and Long. 71° 30 W. "' 

TTnderjaw''(with two teeth in place) vertebras, ribs and limb-bones of Afo^- 
todon found in 1871 in a*peat bog near Woodstook, Ont, 
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Speoimen of an adalt female Puma (Fel's canoohr) shot in AngoBt^ 1887, 

near Yictoria, V. I. 
One Bed Fox ( Vulpe$ vtOgaris). 

One Kit Fox ( Fu/fes vehx) from near Calgary, N. W.T. 
One Toang whooping Crane {Qrus Awiericana) and one adnlt Franklin's 

Gall {LarusFranklim) both from Manitoba. 
Bemarkable oolonr variety of the Boogh-legged Bozsard {ArcMbuteo lago^ 

pus) Bhot near Ottawa. 



Botany. 



On the work in this Motion daring the year, Professor Macoan reports as fol- 
lows : — " In Janaary, Fabmary and ULarch, I was ooonpiel with oorrespondence and 
in examining and classifying a very large quantity of misoellaneoas cryptogamic 
matter. 

** My results have since been snbmitted to speoialists and their partial reports 
are now in my hands. 

" The collection of Canadian Fanm* upwards of 600 species, now in the Hasenm 
has been named by Mr. J. B. Bllis, ofNewfield, N.J. 

" Dr. Nils Conrad Kindberg, of Luskdping, Sweden, has examined the mosses, 
and has confirmed, or corrected my determination, and the list of Canadian mosses 
has been increased to nearly 600 species, many of them new, not only to Canada, 
bat to science. The Hepatic® or Liverworts are difficolt to determine, bat good pro- 
gress is being made in this work. More than 100 species are now in the handls of 
Mr. Pearson, of Manchester, who is the highest authority in Bngland on this class of 
plants. 

<' On the 8th of April I left Ottawa for Vancouver Island, arriving there on the 
15th. From that time to the end of August I was occupied in collecting specimens 
of the flora of the island and in determining the distribution of its forest trees and 
the character of its soil as indicated by the vegetation. 

" My researches extended from Victoria to Oomox on the east coast, with fre- 
quent excursions to points in the interior. Crossing from Qualicum to Albomi I 
went in a canoe to Cape Beall on the outer coast. The islands in Barclay Sound 
were examined, and in prosecuting the examination of the country inland the fol- 
lowing mountains were ascended : — 

FMtt 

Mt. Brskine on Salt Spring Island 1,275 

Mt Pinlayson near Groldstream, Yanoouver Island. 1,350 

Mt. Benson at Nanaimo 3,363 

Mt. Prevoet at Somenos 2,700 

Mt Arrowsmith near Qualicum 5,976 

Mt Mark at Home Lake 3,080 

Fifteen hundred species of plants were collected. * 

Since my return in September I have been fully occupied sorting and determin- 
ing the specimens collectea during the summer, and in writing the fourth part of 
the Catalogue of Canadian Plants, a portion of which ia now passing through 
the press. 

During the year 1886-87 there were placed in the Herbarium 4,305 sheets of 
specimens, as follows : 

Canadian..... 752 

American , 1,807 

Bnropean 750 

Cryptogams 996 
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From the herbariam 6,905 sheets of dnplioate spedmeos were distribated either 
to indrndiuds in exchange for specimens received, or to scientific institations. 
Among the latter were the British Hosenmy McGill and Qaeen*B Colleges in Canada, 
and the Harrard University herbariam in the United State%. 

Dr. DawBonhaa brought back from his last sammer^s field of jabor on the Upper 
Yukon a valaable and interesting collection of plants, and althongh bat a cursory 
examination has been made of them, they show conclusively that the summer olimate 
there is neither cold ner wet. 

Mr. J. A. Haconn acts as botanical assist ant during the winter and ikkea care of 
the hfrbarium, while during the summer he aocompanies one or other of the 
exploring parties in the fiem, taking every opportunity to make botanical and 
xoologicfu observations and collections. Besides tne botanical work here recorded, 
Professor Maeoun made valuable aooiogical collections during the summer which are 
referred in the report on that section by )Cr. Whiteaves. 



BritUk (MumMa.— The map of the western part of Vancouver Island and adja- 
cent ooast, scale eight miles to one inch, has been published with Part B of the 
Annual Beport, 1886. 

Mr. Bowman during the year has completed the following maps and plans : — 

Area in Square Miles. 

1. Bevised map of the southern interior of British Colum- 

bia, scale eight miles to one inch 28,914 

2. Map of Cariboo district,scale two miles to one inch,about 2,f 20 
3* Plans of eleven creeks showing placer mines and quarts 

ledges and embracing togeUier about 24d| square 

milea, as follows :— 
(1.) Little Snowshoe and Keithley Creeks, scale 2^ inches 

to 1 mile 64 

(2.) Sugar, Hardscrabble and Slough Creeks, 3 inches to 

Imile 49 

(3.> Antler Creek, scale (about) 26 chains to 1 inch 88 

'4.1 Cunningham Creek do 27^ do do 34 

6.; Lightning Creek do 400 feet do 17 

^6.^ Grouse C^oek, scale do 25 chains do 14 

7.) Island Mountain and Mosquito &eek, scale (about) 

480 feet to 1 inch 3^ 

8.^ Harvey Creek, scale (about) 19 chains to 1 inch 3^ 

^9^ Williams Creek, scale do 400 feet do 12 

10.^ Hixon Greek, scale 2^ inches to 1 mile 24 

\IU) do do about 10 chains to an inch f 

North Wegt Territory, — Mr. J. B. TyreU's map of the country between the Upper 
Bow and the North Saskatchewan Rivers is engraved and aocompanies Part J., 
Annual Beport, 1886 ; scale 8 miles to 1 inch ; area 46,000 square mites. 

Manitoba end Western Ontario^-^The map of the Lake of the Woods to illustrate 
Mr. Lawson's report on that region was published early in the year ; scale 2 miles 
to 1 inch ; area 3,466 square miles. 

Mr. B. D. Ingall's map of Silver Mountain and vicinity is engraved ; scale 20 
chains to 1 inch ; area 46 square miles. Also sketch map of Thunder Bay mining 
region ; scale 4 miles to 1 inch ; area 3,000 square miles. 

Mr. Cochrane has continued the revision of sheet 116 in thelfield from 17th July 
to the 2nd September, having examined and corrected about 260 Square miles. 
Copies were made of about 66 miles of the plans of the Wellington, Grey and Bruce 
rauwayi aeale 200 feet to 1 inch. 
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Mr. Coflte has a plan of the townships of Uadoo and Marmora^ coontf of 
Hastings, ready for pnblioation. Scale 'A miles to one inch. 

For two weeks daring the sammer Mr. Barlow was engaged surveying roads, 
range lines, &c., to aid in the compilation of the map of Cwrieton oonnty. Scale 
4 miles to one inch. 

Quebec — The south east ^ of the Bastem Townships map is completed and will 
accompany Part J Annual Keport, 1886. Soale 4 miles to one inch. Area 4^600 
square miles. # 

Professor Bailey and Mr. Mclnnes are working on i sheets, 17 N B^ind 18 S.E. 

The map of Ottawa and Pontiac counties remains as last reported. 

New Bnamoick. ^ sheet. No. 2, K. W., has been published. Scale 4 miles to 
one inch. Area \fiVit square miles. 

^(ma Seoila. ^ sheetSi No. 4 N.B. and 4 S.B. are being drawn. 

LIBRABT. 

Dr. Thorbum reports that 6,076 copies of the various pablioatioos of the Survey 
were distributed during the year, including Annual Reports, special reports and maps. 
Of these 3,980 (were distributed in Oanada, the remainder were sent as exchangee 
to scientific and literary institutions and individuals in the United States, South 
America, Europe, India, China, Japan, Australia, &c. 

The number of reports in French sent out was 663. 

Ihere were received as ezohange during the past year 1,027 publications, in- 
dnding reports, transactionsy proceedings, memoirs, periodicalB, pamphlets, and 
maps. 

There were added to the Library during the year 82 publications by purchasci 
besides 37 scientific magasines and periodicals on geologicali mineralogical and natural 
history subjects subscribed for. 

The number of volumes bound was 281. 

The letters received in connection with matters relating to the Library and the 
distribution of the geological publications were 1,211, whereas tlicee sent out during 
the same period were 1,316. 

TISITOBS. 

The number of visitors to the Museum during the year from the 1st of January 
to the 81st of December was 17,676 or three thousand more than in any previous 
year. t 

STAIV, APPBOPRIATIOir, BXPIHOITITBI AlTD OOBBISPOVDBIfOB. 

The strength of the staff at present employed is 63, vis., professional 36, ordi* 
nary 17. 

During the calendar year the following appointments were made to the perma- 
nent staff :— 



Mr. Bugtae Goste, Minuig Bn^eer. 
Mr. Amos Bowman^ Field Geologist. 
/ Mr. A. 0. Lawson, do 

The amount available fi>r the fiscal year ended 30th June, 1887, was : — 

Oivil-list salaries, appropriation $40,660 00 

Qeneral purposes do •....••. 66,996 32 

•97,646 32 
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The ezpenditnre mfty be satninarized ander the divisions named as follows : — 

GiviMist salaries 1^,460 00 

Wages, temporary employte 19,765 88 

BzploratioD and survey 19,144 58 

Indian and Colonial Exhibition 5,700 83 

Printing and lithography 11,389 02 

ParchaM of specimens 865 05 

Parchase and binding of books abd purchase of instru- 
ments » , 525 83 

Laboratory apparatus and chemicals 89 06 

Stationery, mapping material and Queen's Printer 1,087 21 

Incidental and other expenses. • 2,286 47 

$99,803 93 
Less paid in 1886 - - ^ 8,837 48 

•90,466 45 
Advance to field explorers and others on account 

1887-88 3,930 44 

Unexpended balance civil-list appropriation 2,200 00 

Unexpended balance of contingency appropriation 1,048 43 

197,645 32 

The correspondence of the branch shows a total of 8,489 letters sent^ and 5,505 
received, from 1st January toSlst December, 1887. 

I have the honor to be. Sir, 

Your obedient servant, 

ALFHBD B. 0. 8ELWYN, 

SirecUr. 
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